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This is ELECTRONICS in operation . . . but
not until the full facts are released will you be
able to see all the technical developments.

ELECTRONIC

physically, are assemblies
of components, each one
contributing its share toward making the in-
strument function. Among the many activities
of American Radio Hardware is the manufac-
ture of over one hundred parts used in
ELECTRONIC equipment and applications.
That our components are used in the produc-
tion of this mighty weapon is in itself a fine

tribute to our skill and our facilities. ELECTRONIC equipment is comprised of
many individual components . . . plugs,

DEVICES

e T a— ———— T i ™

jacks, insulators, etc.

With electrical and mechanical tolerances as critical as they are nowadays,
all of our components have been improved to a commanding degree. When
they are released for general use, they will be able to serve you better than
ever before. Your inquiries regarding the entire ARHCO line are welcomed:

Radio Hevdware Ceo., Fnc.
476 BROADWAY  NEW YORK 13, N. Y.

MANUFACTURERS OF SHORT WAVE ® RADIO . TELEVISION o SOUND EQUIPMENT
- |
COMMUNICATIONS FOR AUGUST 1943 o ]
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LEWIS WINNER, Editor
F. WALEN, Assistant Editor
A. D'ATTILIO, Assistant Editor

e See...

THE RADIO ENGINEER was given a real
pat on the back recently by none other
than FCC Commissioner C. V. Durr.
Our good friend pointed out that radio
engineers and not our lawmakers may
ultimately decide as to who shall use
the air and how it shall be used. Com-
missioner Durr said that there isn’t
room on the air or time on the stations
for all who want to have their say.
These physical limitations accordingly
mean that someone has to choose what
shall and shall not be broadcast. How-
ever, he explained, someday we may
have a frequency for everybody who
wants to start a radio station. It’s up
to the engineer, it seems!

A SMALL STATION BooM is in the offing
as a result of a recent RCC ruling.
According to the authorization, power
of some 100-watt stations will be in-
creased to 250 watts, and new 100-watt
or 250-watt local stations will be per-
mitted in certain localities.

Such applications will be granted
provided idle equipment is available.
In other words, the applicant for the
new station must show that all re-
quired materials, except vacuum tubes,
may be obtained without priority as-
sistance. The applicant must also show
a public interest need for the station.
If any building construction is involv-
ed, clearance from WPB will be re-
quired.

" Many have already declared a will
to enter the business of broadcasting
via this small station route. All aboard!

PLANS FOR THAT RADIO TECHNICAL
Planning Board for the postwar era
have been completed by committees of
the IRE and RMA. The plans will be
submitted to other industry organiza-
tions, including AIEE, ARRL, NAB,
AIP, NIB, and F-M Broadcasters.

The RTPB should be able to serve
the nation admirably. Everyone awaits
its swing to action—L. W.

Including Television Engineering, Radio Engi-
neering, Communication & Broadcast Engi-
neering, The Broadcast Engineer. Registered

U. S. Patent Offce.
Member of Audit Bureau of Circulations.
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A modern laboratory with one of the feminine members of the
engineering staff conducting frequency checks. This specialized
activity and a host of other allied phases have become the tasks .
of thousands of women in industry today. (See page 38, this
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SCR-299
VANGUARD OF INVASION!

THE SCR-299 Mobile Radio Communications unit played a great part in the invasion of Africa
and Sicily . . . these units were used as mobile radio stations, transmitting voice commands to fast moving
armored units while in action, or as permanent radio stations . . even under the most difficult operating

conditions. A leading military authority said, "My observations in the theatres of war make it

possible to say that the SCR-299 hit the jack pot in the mobile radio field as has < Adl

the jeep in transportation.”

she hallicrafters o

CHICAGO, U.S. A.
THE WORLD'S LARGEST EXCLUSIVE MANUFACTURER OF SHORT WAVE RADIO COMMUNICATIONS EQUIPMENT

COMMUNICATIONS FOR AUGUST 1943 ¢ 3
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A GREATLY magnified picture of a few
Stewart parts—vitally important although
small in size, as practically all assemblies would
be useless without them. A "Great" Family in
every sense. Great in coverage—meets virtually
every Terminal requirement in the electrical

field. Great because every part is made to

highest precision standards—accurately dimen-
sioned and to full standard gauge. Great by
reason of the quality of the metals used, assur-
ing maximum strength, durability and long life.

Odd shaped pieces stamped and formed from
wire or strip on high speed machines.

Hundreds of items in stock.

Complete Hot Tinning and Plating facilities
for handling large orders.

Send for samples and quotations. Let us have your
prints and specifications.

Quick Response to Inquiries!
STEWART STAMPING COMPANY
621 East 216th Street, 67 New York
*

BUY MORE
WAR BONDS!

® COMMUNICATIONS FOR AUGUST 1943
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Whether for beaming a beadline across
the world or bringing it into your
home, Federal is a leading manufac-
turer of radio transmitting and recesv-
ing tubes, including the giant tubes used
by Mackay Radio in its world-wide
Communications Service

1 Ts

In your morning paper
It's only an arrow
Creeping toward a dot on the map . .,

But out there

Where the angry earth

Convulses under your feet

From the thundering steamroller charge
It’s hell on wheels

As the tanks attack at dawn

* * *
And close on their clawing heels

Spattered with the same mud and lead
As the mopping-up forces

Comes the soldier with the typewriter . ..

The war correspondent

* * *

When you read his eye-witness account
Of how this town was taken

Read between the lines

And give a thought

To the man under the helmet

Whose only command is . . .
Get the story!
* * *

Helping him get the story through
Relaying it from field radio

To command outpost

To towering Mackay Radio
Trans-Atlantic radio telegraph station
Is the voice and ear of electronics
The vacuum tube . ..

Giving wings to his words

Just as it helps plane and tank
“Work together better

Becanse they can talk together”

* * *

Here at I. T. & T.’s manufacturing associate
Federal Telephone and Radio Corporation
Where a great many of these tubes are made
Our hats are off

To the men who use them

To speed victory . . .

Some day they’ll help men

Build a better world

InTERNATIONAL TeLEPHONE AND TeLEGRAPH GORPORATION 67 Broad St., New York s, N. Y.

-~

Hanufacturing Associate:

FEDERAL TELEPHONE AND RADIO CORPORATION

www.americanradiohistorv.com
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ONE OF A SERIES OF ADVERTISEMENTS SHOWING DeJUR PRECISION PRODUCTS IN ACTION ON THE HOME FRONT

[}
b
"“' 1

i

ST LISUEN .

Around the clock, from Monday to Monday, America’s “moni-

tors of the air” sit at their posts—and listen. Serving in a thou-
sand different ways, they check foreign news and propaganda,
send and receive weather reports, keep air channels clear, ferret
out renegade radio stations. Of prime importance in the appa-
ratus used by monitors are meters and rheostats which assure
absolute control and give accurate indications of volume,
power, modulation and recording. In many instances the com-
ponents chosen for dependability are products of DeJur lab-
oratories. Built of the finest materials to exacting precision
standards, DeJur instruments are backed by a tradition of

twenty-five years of outstanding electrical accomplishment.

BACK THE ATTACK ... SUPPORT THE THIRD WAR LOAN DRIVE

SHELTON, CONNECTICUT

Awarded for Excellence in Pro-
' duction and Quality of Material

560 King Strect West, Toronto

NEW YORK PLANT 99 Hudson Street, New York City CANADIAN SALES 0FF|0E

6 © COMMUNICATIONS FOR AUGUST 1943
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THE INSPECTION OF QUARTZ...

DIAGRAMMED BY CRYSTAL PRODUCTS

Major

Apez Face

Minor
Apez Face

Minor Face

. Major Face
/ ) )

¥

Crystallographic
Arx

- ¢ ch
Fh / Striations

or
| .Growth Lines

/ Butt

Quartz with the better piezo-electric properties
are imported. The mineral is usually classified according
to size with pieces ranging from 100 to 300 grams.

A shipment of quartz nearly always represents a cross
section of the quartz supply . . . some crystals will have
good faces and apexes, others only few faces and no
apexes, and still others no faces or apexes at all. It is
therefore necessary that they be expertly sorted, usually
into three groups, each one to be treated in. a different
method before cutting.

Next, in order, comes the study of impurities in the

different kinds of crystals. The impurities can be seen
with the naked eye, by having a beam of light pass
through the crystal. This shows up such impurities as
fractures or cracks, foreign particles included within the
crystal, bubbles, needles, veils, color and ghosts or phan.
toms. The latter are cases where the crystal contains
internal colored bands or planes parallel to the faces of
the crystal. These really represent stages of growth of the
crystal and it appears to the eye as if one crystal has
grown within another. Crystals with excessive amounts
of impurities are, of course, rejected.

2

bepstnl

PRODUCTS COMPANY

1519 MCGEE STREET, KANSAS CITY, MO.
Producers of Approved Precision Crystals for Radio Frequency Control

COMMUNICATIONS FOR AUGUST 1943
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Starting September 9th, your Government will conduct the
greatest drive for dollars from individuals in the history of the

world—the 3rd War Loan.

This money, to finance the invasion phase of the war, must
come in large part from individuals on payrolls.

Right here’s where YOUR bond selling responsibilities
DOUBLE!

For this extra money must be raised in addition to keeping the
already established Pay Roll Allotment Plan steadily climbing.
At the same time, every individual on Pay Roll Allotment
must be urged to dig deep into his pocket to buy extra bonds,
in order to play his full part in the 3rd War Loan.

Your now doubled duties call for these two steps:
1. If you are in charge of your Pay Roll Plan, check up on

it at once—or see that whoever is in charge, does so. See
that it is hitting on all cylinders—and keep it climbing! Sharply

P

Badaois - S

Selling Responsibilities Double!

increased Pay Roll percentages are the best warranty of suffi-
cient post war purchasing power to keep the nation’s plants
(and yours) busy.

2. In the 3rd War Loan, every individual on the Pay Roll

Plan will be asked to put an extra two weeks salary into War
Bonds—over and above his regular allotment. Appoint your-
self as one of the salesmen—and see that this sales force has
every opportunity to do a real selling job. The sale of these
extra bonds cuts the inflationary gap and builds added post-
war purchasing power.

Financing this war is a tremendous task—but 130,000,000
Americans are going to see it through 1009! This is their own
best individual opportunity to share in winning the war. The
more frequently and more intelligently this sales story 1s told,
the better the average citizen can be made to understand the
wisdom of turning every available loose dollar into the finest
and safest investment in the world—United States War Bonds,

*

BACK THE ATTACK i With War Bonds!

This space is a contribution to victory today and sound business tomorrow by COMMUNICATIONS

® COMMUNICATIONS FOR AUGUST 1943

www.americanradiohistorv.com



www.americanradiohistory.com

One-bay circular FM antenna—an exclusive G-E
development—at W4TNY, Muzak Corporation, N. Y.

To 144* broadcasters planning
FM stations right after the war

No other manufacturer offers so much
FM equipment and experience.

From helping you select the best
transmitter site to providing a full line
of FM equipment, G. E. ofters you

complete service.

For instance, G. E. can supply its ex-
clusive S-T relay equipment to bridge
the gap between studio and transmitter
without wires. You locate the station
for maximum coverage, the studio for
maximum convenience.

General Electric has built more FM
broadcast transmitters than any other
manufacturer . . . more than a third of
existing stations.

GENERAL @@ ELECTRIC

General Electric is the only manu-
facturer that has built both FM trans-
mitters and FM home receivers.

General Electric’s line of FM equip-
ment includes: Broadcast apparatus,
studio equipment, police radio, military
radio, complete S-T FM relay equip-
ment, monitoring equipment, high-
gain antennas, home receivers.

General Electric is the only manu-
facturer who offers a complete promo-
tional plan and local promotional effort
on the day your General Electric FM
station opens its doors. In newspapers,
over local radio, with publicity releases
and through every General Electric

160°87-6912

www.americanradiohistorv.com

dealer in your vicinity, the sale of FM
home receivers is pushed in a deter-
mined drive to help you establish your
station and FM in your-area.

It’s not too soon now to start de-
tailed plans for the years following
Victory. We invite your inquiries.
Write to Electronics Department, Gen-
eral Electric, Schenectady, New York.

Tune in ""THE WORLD TODAY'' and hear the
news direct from the men who see it happen,
every evening except Sunday at 6:45 E.W.T.
over CBS. On Sunday evenings listen to the
G-E ''Hour of Charm'' over NBC network.

*According to a recent G-E survey of broadcasters.

EM-TELEVISION - AN
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HI1GH FREQUENCY
VACUUM TUBES

-ELECTROL

1

A —PRODULT!

- ' £LECTRO
_/// /5 '

EITEL-McCULLOUGH, INd
SAN BRUNO, CAUFORN'A

Export Agents: FRAZAR & HA NSEII'-
301 Clay St., San Francisco, California, U.S. .

]
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Follow the leadérs to

:

P

&

3

Army-Navy "E’
flag awarded for
high achievement
in the production
of war material.
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- Front Line Acttorn orn
your Crystal Problems

With our war-expanded facilities and equip-
ment it's no chore at ali to produce, also, special
crystal types, to any temperature coefficient and
absolute frequency specifications, for less spec-
tacular but highly important civilian needs —
in small or large quantities. Just speak to our

PHONE CRYSTAL SERVICE DIVISION
PLYMOUTH (INDIANA) THREE THREE

ML IGITRE TR

COMMUNICATIONS FOR AUGUST 1943
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Wide awake and ready ...

ividuals . . . fellows who

Along with them, we know that the future holds
ry developments . . . and every angle and

like your true engineer, we make

Engineers, like fighter pilots, are cool and calculating ind

believe in nothing unless proven.
out promises of many new and revolutiona
possibility is being carefully analyzed. However.

no predictions . . . we're simply wide awake and ready.
Meanwhile, there's work to be done ... important war work . . . and this occu-

pies our immediate attention. It isn’t new to us because our experience goes
back to the beginning of radio. We've manufactured sound systems, test equip-

ment and numerous electronic devices. We maintain a model organization where
lations are the most cordial . . . making for the highest

Yes, ECA is busy . ., but, occasionally, our
ake on additional contracts.

dollar yo A spar management-labor re
' e standards of quality and efficiency.
es War production schedules enable us to t

LLECTROMIC CORS

ELECTRONIC CORP. OF AMERICA rees

45 WEST 18th STREET

NEW YORK 11, N. V.
WAtkins 9-1870

12 ® COMMUNICATIONS FOR AUGUST 1943
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Perry Wightman (right} operating a typical carrier current transmitter.

AU G U ST, 1 9 4 3

Figure |

. COMMUNICATIONS

LEWIS WINNER, Editor

Receiver at right has been converted to tune from 100 to 200 kc.

CARRIER CURRENT TRANSMISSION

At 150-160 KC

by PERRY E. WIGHTMAN and HENRY H. LYON

Radio Aide
Prince George's County,

Maryland

OME years ago we visited a lab-
S oratory engaged in the develop-
ment of street light control with
superimposed frequencies on power

POWER-LINE TRANSMISSION

Chief Engineer,
wOL,
Washington, D. C.

lines. The frequency used at:that time
was 720 cycles, involving considerable
power to accomplish the purpose. It
occurred to us then that this method of

Methods evolved to provide ef-
fective transfer of energy from
the secondary distribution sys-
tem into the primary distribution

system are analyzed in this paper.

COMMUNICATIONS FOR AUGUST 1943 o 13
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control could be actuated by electronic
circuits, at a considerably higher fre-
quency and with much less input
energy.

Problems with First Unit

Our first experiments employed a
circuit with a self-excited 45 oscillator,
that was modulated with 60 cycles,
through self-rectification, using fre-
quencies in the broadcast band. Not
having access to a high voltage dis-
tribution system, we tried feeding the
output into the house outlet. To de-
termine the radiation and the distance
that the signal would travel over the
power circuit, an automobile receiver
covering the broadcast band was used.
We found that by tuning the receiver
to the frequency of the oscillator, the
signal could- be followed under the

NEUTRAL

LINE PLUG

Figures 2 (left) and
3 (above)

In Figure 2 appear
methods of coupling
a transmitter to the
power line. At (a)
is a two-wire |15-
volt service without
isolating units. At
(b) we have a three-
wire 115-230-volt
service also without
isolating units. In (c)
and (d) appear these
two- and three-wire
services with isolat-
ing units. It will be
noticed that in the
two-wire service a
single capacitor is
used in the match-
ing impedance. |In
the three-wire cir-
cuit, two capacitors
are used.

In Figure 3 ap-
pears two methods
of coupling receivers
to the power line.

power line for a distance of 714 miles.
This was on, of course, an overhead
feeder circuit. Radiation from the
power line was found to be low, the
signal fading away at distances aver-
aging 200 feet. Radiation was found
to vary in proportion to the frequency.

Second Unit Tried

This particular circuit was too rich
in harmonics, causing interference to
other services, and thus unsuitable for
our work. We then tried a self-excited
oscillator and buffer circuit, coupled
to a final. This proved satisfactory
because of reduced harmonics and in-
creased frequency stability.

Voice and Music Transmission Study

Although our original plans con-
cerned control circuits, experiments

14 © COMMUNICATIONS FOR AUGUST 1943
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RECEIVER -

(a)

i[150r230V.
SERVICE

——

EXTERNAL GRD.

NOT CONNECTED

with voice proved so effective that
thereafter the majority of our experi-
ments were devoted to voice and music
transmission problems.

The following considerations soon
became apparent in the study of voice

and music transmission: (1)—Fre-
quency.  (2) — Radiation.  (3) —
Power. (4)—Type of distribution
systems.  (5)—Line impedance and

load variations,
Frequencies Tested

Frequencies from 550 ke to 3,000 ke
were tried. Tests showed that as we
approached 1,200 kc, and from there
on up to 3,000 kc, radiation became a
real problem. At 3,000 ke, it was prac-
tically all radiation. In other words, a
major portion cf the signal would
leave the feed lines as radiated energy
at this frequency. Induction was found
to be an important factor in coupling
from the lower voltage feeders to the
high voltage lines. For instance, with
a signal being injected into the 115-
230-volt secondary, energy transfer
occurred not through the distribution
transformer into the high voltage pri-
maries, but rather by induction. This
was caused by the fact that the low
voltage feeders ran parallel to the high
voltage feeders. Also, frequencies
above 500 kc¢ would not pass through
the transformer coupling, but by in-
duction from the feeders themselves,
where these feeders ran close enough
together to affect such transfer. As
the frequency was lowered, more and
more of the energy seemed to pass
from the low valtage to the high volt-
age feeders and back again into the
system by virtue of the transformer
coupling.

Frequencies Chosen

Of course, it was necessary to find
frequencies that would afford maxi-
mum energy transfer with minimum
interference and loss. The frequen-

®
POWER-LINE TRANSMISSION
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cies arrived at were between 150 to
160 kc. This frequency range seemed
to satisfy the requirements. Frequen-
cies lower than this were not used be-
cause of the possibility of interference
with existing public utility frequencies.
Some of the public utility frequencies
are from 10 kc to 150 kc. They are
used for communications, control and
relay protection.

Power Inputs

As we stated before, the higher the
frequency the greater is the radiation
from the feeders. Also the higher the
power input, the greater the radiation.
Therefore various power inputs be-
came a necessary source of study.
Powers from a fraction of a watt to
250 watts were tried. Power of up to
40 watts, fed into the feeders was
found most satisfactory. Beyond this
power, varied difficulties were encoun-
tered. These were increased radiation,
and possible damage to distribution
transformers and household appli-
ances, as well as house wiring. Flick-
ering of house lights occurred on light
loads when 40 watts were used in some
instances as modulation occurred. Ac-
cordingly, lowering the power inputs
to 25 watts eliminated this difficulty,
and proved sufficient, as present prac-
tice in existing units have proved.

Transmitters of 15 to 20 watt inputs
offered 100-square-mile coverage on
open wire overhead feeders.

Line Nolses
Line noises, always a source of trou-
o
Figure 5

Distribution system coupling methods used
4o achievo effective impedance matching of
transmitter to power system. At (a) we
have a |15-volt circuit, and at (b) a 230-
volt circuit. The plate returns of the 807
go, of course, to the modulater in each in-
stance. Tapped coils are used on the
secondary side of the 807 coupling coil.

POWER-LINE TRANSMISSION

807

POWER AMP.

\/
DO0000

Figure 4

Circuit of one type of transmitter now being

used. Ci, 2 s and 4 are mica capacitors with

the variable condensers of smaller value
being used as trimmers.

ble, entered here, too. Very low power
inputs are not practical, since they do
not override peak line noises. The
20-watt power chosen, however, pro-
vided a generally satisfactory signal
over the average line noise.

Methods of Distribution

Probably one of the most important
phases of carrier current transmission
is the method of distribution. There
are two general types of power dis-
tributing systems . . . the overhead and
the underground. Either one can be
a high or low voltage network, or both.
And accordingly, transmission results
vary. Tests showed that the overhead
distribution systems proved most prac-
tical. The underground systems were
not satisfactory because they are of
such low impedance due to heavy load-

ing, that it is impossible to ieed suffi-
cient energy to secure effective cover-
age. This is particularly true on low
voltage distribution networks. Under-
ground systems with characteristics
similar to overhead systems, however,
were found to behave as effectively as
overhead systems.

Low voltage underground systems
are usually found in the heart of met-
ropolitan areas. Unfortunately, there-
fore, these areas at the present time,
are not very suitable for carrier cur-
rent work. Overhead systems which
are ideal for carrier current distribu-
tion, are found in suburbs and rural
areas.

Impedance Matching

Impedance matching of transmitter
to the power system has been a subject
of controversy among many. A per-
fect match can never be obtained due
to variations in the line load. How-
ever sufficient coupling over wide vari-
ations of line load can be obtained to
pass the necessary energy. As close
an impedance match to a power line,

(Continued on page 74)

i LOAD SIDE

A-C PLUG
TO MOD.

PLATE of 807

£

]
A-C PLL G-

NEUTRAL-5

230V
CIRCUIT
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THE DESIGN OF ANTENNA

220
140*

240°
120"

260°

~Jrao”

by NATHAN MARCHAND

Senior Antenna Development Engineer

V4 e Federal Telephone and Radlo Laboratories

100* 260
280}
! =
soi 280"
3o00°*
. 60
60 300°
320° o
v PP
HE purpose of this paper is to =
show how an antenna array may Figures | (left) and 2 (right)
be chosen so as to duplicate a  Figure | illustrates the horizontal pattern

predetermined radiation pattern. This
is done by means of a change in the
coordinate system and then the use of
Fourier analysis as described in the
text. This method has been used suc-
cessfully as far back as 1941 and the
practical applications have worked out
very close to the calculated results.
The discussion will be limited to hori-
zontal patterns obtained by a combina-
tion of radiators arranged in a straight
line.  This type of array can be used
to create a null, perpendicular to the
line of the antennae, or it may be used
to create a maximum perpendicular to
the line of antennae, depending on
whether they are parallel fed or cross
connected. Combinations of the two
may create a null or lobe in any direc-
tion. Each radiator in the array is as-
sumed to have a pattern in the hori-
zontal plane which is circular as shown
on the polar diagram of Figure 1.

e = E.. @)

Alford Loop

Equation 1 is the algebraic equation
for this polar diagram. The constant
in this equation is assumed to be I

16 o

of a single antenna. In this paper each
radiator in the array is assumed to have a
pattern in the horizontal plane which is cir-

cular, as shown on this polar diagram.
Figure 2 shows a fundamental unit of
antennae array. It will be noted that there
are two antennae spaced a distance
of 25,° apart.
°
without any loss of generality. F, is

the voltage employed and ¢ is the field
intensity.  The pattern given in
Figure 1 is very closely approached
when using a horizontal loop of the
Alford type or a vertical dipole. All
of the distances used in this paper are
measured in degrees of wavelength at
the frequency of radiation.

Experimental Method

One way of creating a pattern of a
specified shape using the above type of
element, is to arrange the elements in
a straight line and guess at the spac-
ings of the elements and the voltages
necessary to be fed to each pair. The
pattern is then calculated and from the
calculated pattern, changes are made
in the spacings and voltages fed to the
antennae. In this manner by means of

COMMUNICATIONS FOR AUGUST 1943
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a series of intelligent guesses it is
possible to closely approximate the de-
sired pattern. This is a long tedious
job. However, in most practical cases
the most important thing is to obtain
the pattern desired and this method has
given very good results,

Fundamental Theory

The fundamental unit of the arrays
to be discussed consists of two an-
tennae spaced a distance of 2s degrees
apart as shown in Figure 2. One an-
tenna is designated as A4 and the
other antenna as B. In order to create
a null perpendicular to the antennae,
both antenna 4 and antenna B are
fed with the same magnitude of volt-
age but opposite in phase. The vector
diagram for Figure 2 is shown in
Figure 3. Let us assume that an-
tenna A is fed with a voltage E, which
leads a reference voltage 90° while
antenna B is fed with the same magni-
tude of voltage Es which lags 90°
as shown in’ Figure 3. The physical
center O of the two antennae as shown
in Figure 2 will be used as the center
of radiation. ' The receiver is assumed
to be so far away from the array that
all lines connecting the receiver with
points on the array can be assumed to

ANTENNA DESIGN
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ARRAYS BY FOURIER ANALYSIS

A Discussion of Practical

Methods of Calculating Antenna

Arrays When the Desired

Radiation Pattern is Known

SEFmeepec R W

200°* 160°
160° , 180° 200*
; ! T/
ST ' . 140°
140° ' ’ 220°
) ' .
Figures 3 (top) and 4 (right)
! Figure 3 is a vector diagram of the two
| antennae shown in Figure 2, fed 180° out
{ of phase. In Figure 4, are the polar pat- \
{ terns for equation 5§ for two values of s.. 12‘2‘8. 20°
i 1t will be noted that some lobes are marked : 240
! plus and others minus so as to indicate that
{ the radiation in each of these lobes is
f 180° out of phase.
° 260° 100
(00" 260°
! be straight lines. When the receiver
! is situated at an angle of #° to the
;ﬁ center line of the antenna array, the . .
, . ] v 80
¢ radiation from antenna A will have 80° 280°
I to travel the extra distance v¥° while
the radiation from antenna B will lead
by ¥°. These voltages are shown in
il Figure 3 as E," and Ey” and the re- , 300 60°
# sultant & is given by the following 7 60° 300°
§ equation:
&= EJsiny 4+ Ey sin v (2)
g Since the magnitudes of E, and Ey’
PI are equal, equation 2 becomes
b oe= 2°E;siny 3) 350° P
where E, is equal to E, and Ez. Re- 0 122
turning now to Figure 2 since the re-
ceiver is assumed to be at a great ,
distance from the antennae so that 339, “ S
AA’ and BB’ are parallel to 00" then:
I y=s,sinf (4)
{ substituting equation 4 in equation 3:
€= 2 Ersin (s,sin §) (5)  is necessary to feed both antenna 4 tion from antenna B will lead by vO.

Polar patterns of equation 5 for two and antenna B in phase. This is This is shown on the vector diagram
values of s, are shown in Figure 4. shown in the yector diagram in Figure as Eg” and E,”. The sum of these
Some lobes are marked 4+ and others 5. At an angle §° to the center line two voltages will be equation 6.

e —

T in- order to indicate that. the radia- of the antenna array we wogld the:n &’ = 2 E, cos (s, sin 6) (6)
f: tion in each of these lobes is 180° out have the same effect as mentioned in
Il of phase. the discussion of the perpendicular It can be seen that equation 6 is a

In order to create a maximum, per- null array. The radiation from an- cosine function where again we can
il pendicular to the line of antennae, it tenna A4 will lag by v° and the radia- assume that E, and Eg are both equal

u' il ANTENNA DESIGN COMMUNICATIONS FOR AUGUST 1943 ¢ 17
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. ~isoe
220718 o A
F o /Ip20
[ ]
i 120°
e 240
260" toor
100° | 260
80°
228’. 280°
300° 60°
60 300°
fox Vil 40°
350' . 320°
to Ei. The only difference between plication of these equations in calcu-

equation 6 and equation 5 is the fact
that one is a sine function and the
other is a cosine function. This is a
very important point as will be
brought out in the discussion of the
Fourier analysis application to an-
tenna patterns.

Polar Patterns of Equation 6

Polar patterns of equation 6 for two
values of s, are shown in Figure 6.
Again we have + lobes and — lobes.

In order to create specified patterns
of the type that have a maximum per-
pendicular to the line of antennae,
again it is necessary to space pairs of
these antennae and distribute power
among these pairs and take the alge-
braic sum of the antennae patterns of
the individual pairs. This
since the medium of air is considered
to be completely linear and the phase
of the various radiations are either in
phase or 180° out of phase.

In order to better illustrate the ap-

is true

lating a pattern, Figure 7 is calculated
for a six-element array having a null
perpendicular to the line of antennae
In Figure 7 is shown a pattern, made
up to a series of 3 pairs of antennae,
spaced as follows:

s; = 150°
s. = 300°
s; = 420°
E2 = VZ E1
E,= % E,

The subscript is used to designate
the pairs. Substituting these values in
equation 5 and adding the results of
the 3 pairs, equation 7(a) is obtained

e = 2E,sin (150 sin §) +
2 (34 E,) sin (300 sin ) +
2 (14 E,) sin (420 sin 6)
(7a)
or
€ = E; [2sin (150sin §) +
sin(300 sin ) +
¥ sin (420 sin @) ]
(7b)

A polar diagram of equation 7b is

18 © COMMUNICATIONS FOR AUGUST 1943

Figures 5 (top) and 6 (left)

A vector diagram of two of the antennae,
shown in Figure 2, fed in phase is illustrated
in Figure 5. Both antennae A and B are
fed in phase so as to create a maximum
perpendicular to the line of antenna. In
Figure 6, we have the polar patterns for
equation 6. This equation is a cosine func-
tion where we can assume that E. and Es
are both equal to E,. The only difference
between equation 6 and 5§ is that one is a
sine function and the other a cosine func-
tion. However, this is a very important
point as the Fourier analysis application
reveals in this discussion.

shown in Figure 7. It can be seen
that as the distribution of power is
changed and the spacings are varied
the pattern can be made to assume
complex shapes. The same type of
combinations are possible with equa-
tion 6, only it would create a lobe
perpendicular to the array. Combina-
tions of equation 5 and equation 6 may
be used to create a lobe or null that
can make any angle to the center line
of the array.

The Application of Fourler Analysls

A method of combining a number of
antennae pairs which has proved quite
satisfactory is the application of the
Fourier analysis to this problem. This
method will now be derived for the
general condition which is an array
made up of 2n number of pairs of an-
tennae. This is the sum of # antenna
equations using equation 5 and n an-
tenna equations using equation 6.

¢ = 2 E; sin (s, sin §) 4-

2E,sin (sgsin@) 4 . .. +

2 E,sin (s, sin §) +

2 EY cos (s sin @) +

2E, cos (s.'sin§) ...+

2 E. cos (sa’ sin §) (8)

where pairs which are fed 180° out
of phase are designated without a
super script while the pairs that are
fed in phase are designated by a prime
super script. Equation 8 may be con-
densed into equation 9;

k=n

3 =§2Eksin (scsinf) +
$2E/cos (s/sinf)  (9)
1=

with the use of summation signs as

ANTENNA DESIGN
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SERVING THE NATION'S AIRLINE.

Communication Receivers
Aircraft Radio
Transmitting Equipment

Airline Radio Equipment

po—

Wilcox equipment has been used by the major airlines for
many years...and while, today, Wilcox facilities are producing
largely for military needs, the requirements of the essential
airlines also are being handled. Look to Wilcox for leader-

ship in dependable communications!

o s RN
WILCOX E T

Quality Manufacturing of Radio Equipment
14TH & CHESTNUT KANSAS CiTY, MO.
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|
200° .
S - 160° 180° égg‘
160° 180 * 200°
i i
220 140° L
140° L9055 220° ‘
240° 0
120 120"
240" 120° 260i 100!
120° 240° 260°
8 i
280" 4
8o 250-
260° 100° -
100° 260°
300" -
G 360°
280° 80°
80° 280°
K3 s
300° 60°
BE™ 300°
di
®
Figures 7 (left) and 8 (above)
3561 40° Figure 7'shows a pattern that was made up with a series of
40° 320° three pair of antennae spaced in the following way . .
i = 150°; s, = 300°; s, = 420°; E. = I|4E, and
Es = V4E.. The subscript indicates the pairs. Figure 8
shows the desired antenna of problem 1. In this instance it
5 ) was necessary to have a pattern with a very sharp null but
™ with a great deal of power right off the null point.
°

shown. Here s, need not be equal to single antenna set in the center at 0 '
sm’. If they are made equal then the of Figure 2. This means adding to &= E, +
two pairs of voltages may be cbm- equation 11, equation I. In order to

o
1]

t4

HZEK sin (ko) +

-

=1

: [ - r 5 . R P . 1=n
bined duectly at the antennae, S0 that show. more cle'flrly the relationship of S 2E/ cos (1 ¢)
the same pair may be used with the Fourier analysis let: 1=1
sine function and the cosine function. $:5in § = o (12) (13)
In these calculations s,, and s, will Equation 12 then becomes : Equation 13 is the equation for a

be made equal, which results in a
simpler method of handling. If now
the distances are chosen so that:

si = ks,

s =1s,

then equation ¢ beconies:

k=n

£ = EZEksin (ksx\‘in 0) +
k=1
I=n
X 2E) cos (1 s, sin §)
1=1

(11)
To equation 11, add the effect of a
°
Figure 9

The plot of € versus 150 sine O for ex-
ample I. Note that this is very close to a
perfect sawtooth whose Fourier analysis
yields equation 14 (page 76). From these
data we can see that the d-c component is | :
zero, or that the center antenna will have T80 106 25

no voltage in it and may be left out. . .
° (S, sine)=150°sing

20 © COMMUNICATIONS FOR AUGUST 1943 ANTENNA DESIGN
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Figure 10

igu
Problem I, result with three pair of antennae

Fourier series when k and 1 become that s.
infinite. and so on. Thus s, can be any reason-

The limiting factor introduced is able value but once chosen determines I3 now yields a
that the antennas have to be chosen so  all the other spacings. In addition s,

ANTENNA DESIGN

must be double s,, s; triple s,

n Figure

e a

this plot is

Problem 1, using six pair of antennae

(Continued on page 76)
°

Figures 12 (left) and 13 (below)

analysis, equation 15 results. (See page 78.)
[ ]

COMMUNICATIONS FOR AUGUST 1943

should be chosen less than 180° as will
be shown in the examples. Equation
method for the

12, we have the desired pattern of example 2
see page 78). This is a very sharp lobe perpendicular to
ntenna array. Replotting Figure 12 in rectangular co-
results shown in Figure 13. The analysis is simplified if we
put a negative pulse at — 180° and -+ 180° as shown.

analyzed by means o f any conven ient Fourier

o 21
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pere's vHisfory Behind Every
"JAMES KNIGHTS CRYSTAL

L

For many years, key men of our carefully built organi-
2ation have pioneered, “researched”, and developed
thé manufacture and application of precision cut
imm crystals. As engineers, physicists and operators
from American, Foreign and U.S. Government technical
schools, they have consisteptly contributed history
making graphs, inventions and methods to the Crystal
industry in general and to Jomes Knights Crystals in
porticular. With such a practical achievement back-
ground, it is understandable that James Knights Crystals
meet and satisfy the most intricate specifitations.

]

*s efficiency In concentration. We manufacture but one pro- A section of the experimental and testing laboratory. Here is on
H duct — pracision cut quartz erystols. All of the shill, experience important reason why we were one of the first manufacturers after
nd output of our stoff is concentrated on crystals exclusively. Pearl Harbor in actual quantity production of quartz crystols meet.

ve I8 @ corner of the lopping ond calibroting department. ing Governmental specifications. What are your requirements?

' The JAMES KNIGHTS Company

L SANDWICH. ILLINOIS PHONE 635
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A RECTANGULAR WAVE-GUIDE

N om o g r am '

by FREDERICK C. EVERETT

HEN  wavelengths become

short enough that they are the

same order of magnitude as
the outside conductor of a concentric
transmission line, power may be
‘transmitted through the tube without
the use of the central conductor and
the losses may be lower without it.
The center conductor has a smaller
perimeter and therefore contributes the
larger share of the conduction losses.
When it is eliminated the necessity
for any insulating support is removed,
‘with the attendant losses in the in-
sulators. The simplification in the me-
-chanical and electrical set up is obvi-
ous. Because of skin effect, any cur-
rent which flows in the conductor itself
-exists only on the surface of the inside
of the tube. Stray radiation and un-
‘wanted coupling is obviated.

Wave Guide Transmission

When waves are transmitted down
such an arrangement, called a2 wave
guide, the transmission is comparable
to the propagation of waves in space,
-except that here the waves are
“guided” and the walls of the conduct-
ing tube become a boundary for the
‘wave. As a matter of fact, propaga-
vtion is started down the guide by
‘means of antennas inside the end of
the guides.

TM and TE

Various modes of transmission may
be set up within the tube. They are
classified as to whether the magnetic
lines of force are transverse (TM), or
the electric lines are transverse (TE)
:and have no magnetic or electric lines
respectively, down the guide, in the
-direction in which the waves are being
propagated. Subscripts (in the case
-of the rectangular guide) then refer to
the number of half waves in the cross
section of the tube at the cut-off wave-
length, referred to as the height and

24

Transmitter Engineer, WTAM

width. The mode of operation de-
pends upon the dimensions of the tube,
and the manner in which the waves
are started within the tube. Thus there
is no great difficulty in utilizing these
wave guides in the province where
they are useful. Since the guide size
is roughly a half wavelength in cross
section dimensions, it is particularly
suited for high frequencies.

Design Factors

A number of factors enter into the
design of the guide, such as the mode
desired. Of course, using the mode
which gives the longest cut-off wave-
length, means that the smallest-sized
tube will be used for a particular wave-
length. In the case of waves such as
the TE,,, it may be advantageous to
choose the width so as to maintain
the cut-off wavelength at a desired
value and adjust the height for the
minimum amount of attenuation or for
the characteristic impedance which is
necessary. Or the height might be

selected to obtain the best proportion’

between the cost of the guide and the
amount of attenuation. Or again the
dimensions can be chosen so that one
mode may exist and another will not.
Of course, where the distances cov-
ered are short, the matter of con-
venience may be the deciding one. The
use of a nomogram gives a rapid
means for checking the conditions
which will exist, as attempts are made
to reconcile the various factors in-
volved,

The Nomogram

The accompanying nomogram gives
in combination the commonest modes
of operation of the rectangular wave
guide. A straight line drawn between
the outer dimension lines gives the
cut-off wavelength for the TE,, and
TM;,; mode from the vertical line, and
the cut-off wavelength for the TE, .

¢ COMMUNICATIONS FOR AUGUST 1943
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and TM,,, immediately adjacent to the
width line,

Scale Versatility g

The scales may be multiplied or di-
vided by a suitable factor to bring the
problem to a suitably divided part of
the scale, provided all dimensions and
wavelengths are multiplied by the same
factor.

Lowest Attenuation Mode

The TE,,, is the mode which re-
quires the smallest amount of ma-
terial for the tube for a given cut-off
wavelength and it also has the lowest
attenuation. Further, it can be radi-
ated directly into space from the open
end of the wave guide efficiently.

Guide Size Determination

The size of the guide should be made
somewhat larger than the exact cut-off
wavelength, as the attenuation is in-
finite at the cut-off wavelength, but
drops off rapidly to a minimum. The
dimensions should' then be checked to
see whether the higher modes can
exist.

Wave guides of course can be cylin-
drical, square or rectangular. Copper
and brass are used in their construc-

tion. Brass is usually employed since
it is easier to work, and it is usually
silver plated. Wave guides are vastly
superior to’ coaxial feeds at very high
frequencies because of their lower at-
tenuation factor. It has been found, for
instance, that the attenuation factor at
10 centimeters, for a typical hollow
wave guide, is less than .02 db per
meter as compared with 4 to 5 db per
meter for the coaxial line.

A wave guide may also be used as a
resonant element by closing one end
and tuning by means of a close-fitting
piston. It may also be used as a direc-
tive element by flaring the transmitting
end.

WAVE PROPAGATION CONTROL
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ADJUSTMENT OF TRANSMISSION
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LINE LOAD

FOR
MINIMUM LOSS

by
DR. VICTOR J. ANDREW

Victor J. Andrew Company

‘ ADIO frequency transmission
R lines normally operate into a

load impedance which is a pure
resistance equal to the surge impe-
dance of the line For lines over a
quarter-wavelength long, this load
gives substantially the minimum
power loss in the line.

The engineer must decide what
tolerance should be allowed, when ad-
justing for this normal load. He
usually can calculate the normal line
loss when using normal load, from the
data supplied by the transmission line
manufacturer. For any other load,
this normal loss in decibels is multi-
plied by the factor

R2 + Xz + Z2

2RZ
where R is the load resistance, X is
the load reactance, and Z is the surge
impedance of the line.

Load Impedance at U-H-F

At ultra high frequencies, the en-
gineer is unlikely to know the load im-
(Continued on page 101)

Figures | (top) and 2 (bottom)

Loss factor graphs, wherein each circle shows
the range of the resistance and reactance in
the termination of a 70-ohm transmission
line, without increasing normal fine loss by
more than the factor indicated on the circle.
These figures illustrate an alternate method
of determining the loss factor, discussed
numerically on page 101,

ANTENNA TOWER ENGINEERING
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'; If the war should end tomorrow . . .

RADIO RECEPTOR, with a wealth of experience encompassing the entire
history of radio, would be ready to convert its greatly expanded
facilities to the construction and installation of Ground-to-Air Naviga-
tion, Communications and Airport Traffic Control Equipment for
civilian use.

G ) Q00 T Now devoted to the war effort, these engineering and production
‘ " facilities that built the first commercial ultra-high-frequency airport
control units, which were installed at Washington National Airport for
the Civil Aeronautics Administration, will be in a position to provide
all advanced types of airport radio equipment—for municipal and
private fields—under a single contract, if desired.

Today, RADIO RECEPTOR installations assure increased safety and
efficiency in airports throughout the world. We’ll be glad to send a copy
of our revised booklet, “HIGHWAYS OF THE AIR”, now in preparation.
Please write on your business stationery to our Executive Offices,

251 West 19th Street, New York 11, N. Y.

Awarded for Meritorious i s
Service on the Production Front Bl e
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COMPENSATING AUDIO AMPLIFIER|

For

Three

Channels

00000000
SEC

O
Z
O
o
a
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|

N many applications of broadcast-

casting, disc-recording and sound-

film reproduction, an electronic
equalizer proves valuable to compen-
sate for losses in high- or low-fre-
quency response,

As an example, in the broadcasting
of football games from a remote city,
it has become common practice on
non-network or two- or three-station
tie-ups, to obtain a class D medium
grade wire facility to link the radio
station with the point of origin. The
class D line usually provides good in-
telligibility. However its high- and
low-frequency performance is not as
effective as the higher quality wire
circuits ordinarily used in network
broadcasting. On a great many occa-
sions the writer has heard these class
D facilities improved considerably by
an equalizer inserted in the incoming
circuit, This equalizer usually attenu-

28 o

by W. L. WIDLAR

Bird Engineering Company
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Figure |

Circuit of the three-channel compensating
audio ampiifier. T, is the bridging or line-
to-grid input transformer. T-2 (A, B and C)
are 3 to | ratio interstage a-f transformers;
Ts a 6 to | ratio interstage a-f transformer,
and T, a plate-to-line output transformer.
L, is a 30-henry filter choke with core re-
moved, and L. is a 30-henry
filter choke, intact.

ated the middle range of 200 to 3000
cycles, by 1500 cycles or more. Of
course, for each particular wire facil-
ity, there is a certain limit to the
amount of correction or equalization
that can be applied. Exceptionally quiet
or noise-free class D circuits can be
corrected so that they sound much the
same as a high-quality network circuit,

COMMUNICATIONS FOR AUGUST 1943

TO HEATERS

I 6.3V

while on noisier circuits a conmpromise
must be made to obtain maximum cor-
rection with a minimum of background
noise.

In disc-recording, considerable prog-
ress has been made recently in extend-
ing the audio frequency range of re-
cording and playback systems, with a
general reduction in background noise.

If the disc is recorded with a boost
at the low- and high-audio frequencies,
the playback system can be equipped
with a complementary low- and high-
audio frequency filter. This will result
in a reduction of rumble, and mechani-
cal noise on the low end and a corre-
sponding reduction of needle-scratch
noise on the high end. The World
Broadcasting System’s vertically-cut
recordings, and the NBC Orthacoustic
records are excellent examples of this
technique.

The same technique can be also suc-

SOUND ENGINEERING
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| cessfully applied to theatre sound-film
| reproducing systems, as well as to
voice or music reinforcement systems
that are deficient in high- or low-
audio frequency response.

The Amplifier

A four-tube, compensating audio
| amplifier, that has given good results
in the applications outlined above, is
§ shown in Figure 1. It includes a high
! frequency channel, tuned by an induc-
tance; a middle range, low gain chan-
¢ nei; and a low frequency channel
tuned by an iron core inductance and
a degenerative feed back network. To
provide phasing of the middle and low
frequency channels in proper relation
to the high frequency channel, the in-
terstage transformers 7-24 and T-3B
have been included.

Channel 1

To avoid the hangover or fringe
effect usually encountered in sharply
tuned audio circuits, the first channel
is tuned by an air core inductance to
a broad resonance point at approxi-
mately 12 ke. No direct shunt capac-
ity is used. There is, of course, the
distributed capacity of the secondaries

ﬁ SOUND ENGINEERING

Figure 2

Representative audio frequency response

curves of the three channels and output

stage. Output stage is indicated by
dotted curve.

of transformers T: and 7-2C, and the
distributed capacity of L, that have a
shunt effect.

Channel 2

The second channel has low gain,
and uniform response between 200 and
5000 cycles. The high frequency limit
can be adjusted by the selection of the
correct value for Cu.

Channel 3

The resonance point of the third
channel can be adjusted by means of
C: and VR: to a point between 40 and
150 cycles. The inductance Le is nec-
essary for removing audio frequency
components above approximately 200
cycles. The transformer T-2C is con-
nected in reverse. This provides a
convenient means of coupling to the

filter from the high impedance input
terminal.

Input and Outpuf Transformers

The input and output transformers
T: and T: may be omitted if the three-
channel amplifier is used in a high
impedance application.

Response Curves

Representative audio frequency re-
sponse curves of the three channels
and the output stage are shown in
Figure 2.

Phase Relationships

Care must be exercised to insure
that the second and third channels are
in proper phase relationship to each
other and to the first channel. This
can be done by the proper connection
of the primary or secondary windings
of T-2A and T-ZB.

Filtering

Because of the increased low fre-
quency response possible with the use
of this amplifier, all preceding equip-
ment must be sufficiently filtered and

(Continued on page 111)
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No. 785,803.

C. D. EHRET.
ART OF TRANSMITTING INTELLIGENCE.
APPLIOATION TILLD LB, J0. 1907,

WITNESSES :

A S snie,
7’51& J"fm‘a‘.

HERE is an old saying . . .
I “Build a better mouse-trap and
the world will beat a path to
your door.” There is much truth in it.
Frequency modulation is much su-
perior to other methods of radio sig-
naling, for numerous applications and
its use is expanding and will continue
to expand. However, f-m is old to the
art. Although it was used in radio
telegraphy 25 -years ago, it was not
until u-h-f services came into being
that its natural field of application was
found. The public, the radio layman
and many engineers have heard and
read of f-m but have not had the time,
opportunity, interest or patience to in-
quire into its past, present and future.
This writing is intended to present a
perspective of the subject for such
readers.

When F-M Began

In viewing the past of f-m, it is
necessary to go back a few years to
the time when the United States de-
cided to purchase the physical equip-
ment and the franchise of the French
Panama Canal Company and build a
Panama Canal. President Theodore
Roosevelt had narrowly escaped the
death which came to his Secret Ser-
vice guard when his carriage was
struck by one of the new electric trol-
ley cars which were beginning to re-
place the cable cars on the streets of

Lrrnidc . At

PATENTED MAR, 28, 1906.

F-M AND U-H-F

A 'Revealring'Stu‘dy

of Its

Early

History,

Present

and

Future

Applications

°

Figure |
The patent of Cor-
: nelius Ehret, the first
o ey patent that specifi-
cally described a sys-
tem of modulation

by name.

°

New York. The Brazilian aeronaut,
Santos Dumont, had received a grand
prize of 100,000 francs for his daring
in piloting a pint-sized blimp com-
pletely around the Eiffel Tower and
returning to earth, without breaking
his neck. An unknown young man
named Henry Ford had driven his
Super racer at the tremendous speed of
59 m-p-h in an effort to stimulate
people to buy his new horseless car-
riages. The Wright brothers were as
yet unheard of, because the Kitty
Hawk flight was still of the future.
Marconi only three months before, on
December 12, 1901, had for the first
time signaled by wireless from Poldhy,
England to Signal Hill, Nova Scotia,
and thus convinced the skeptics that
there was something to this thing
called wireless. These events fix the
date when the first f-m patent applica-
tion was filed.

Ehret's Patent

It was February 10, 1902 when
Cornelius Ehret, of Philadelphia, filed
a patent application covering the
transmission and reception of code sig-
nals or speech by varying the fre-
quency of the wireless waves, that is,
f-m. So far as this writer has been
able to discover, this was the first
patent which specifically described any
system of modulation by name, al-
though the on-off keying of carrier
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by RAYMOND F. GuUY

Radio Facilities Engineer, National Broadcasting Company, Inc.

waves for telegraphy had been used
and was, of course, the simplest form
of amplitude modulation. :

Ehret's Method of Producing F-M

Ehret’s method of producing f-m is
the one used by many modern manu- |
facturers of such equipment and con-
sists of changing the reactance of re-
sistance across a free oscillator. Fig-
ure 1 is a diagram of the transmitter
and receiver in the Ehret patent. Inas-
much as the first three-electrode radio
tube was many years in the future,
Ehret at the time lacked a satisfactory
means of producing continuous waves
to be modulated. Later, when continu-
ous wave generators were developed,
frequency modulation was used for
many years to key long wave telegraph
transmitters because it was much sim-
pler to change the frequency than to
interrupt large amounts of r-f power.

Extracts of Ehret's Patents

Ehret’s conception of transmission
and reception of speech and other -
forms of signals was quite clear and is
of sufficient interest to warrant quot-
ing, in part, from the specifications of

the first of his two patent applications
of 1902.

“Be it known that I, Cornelius D.
Ehret, a citizen of the United States,
- . . have invented a new and useful
Art of Transmitting Intelligence, of
which the following is a specifica-
tion,

“It comprises . . . a method of
modifying and varying the fre-
quency of the electroradiant energy
in a manner corresponding and in
accordance with the signal to be
transmitted. (Specified as speech or

FREQUENCY MODULATION
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REFLECTOR

TRANSMITTER

telegraphic characters, audible or
visible.)

“It comprises . . . a method of re-
ceiving the modified energy and
causing the reproduction of speech
and other signals by the effects of
variations or changes in the fre-
quency of the received energy.

“A charged electric circuit will

. oscillate electrically. . . . The
pertodicity or frequency . . . is de-
dependent upon . . . resistance, ca-

pacity or inductance. Changing the
amount of L, C or R, or the amount
of any combination of them will
change the natural period of oscilla-
tion. . . . It is upon this principle
that the hereinafter described Sys-
tem is based and in its essential fea-
ture comprises a system in which
energy representing the message to
be sent has its frequency varied or
changed 1 accordance with the

message.
“The inductance 11 is . . . shunted
by a telephone transmitter . . . any

variation of the resistance
changes the frequency.

“Operating one of the keys 19, 21
will . . . modify the frequency and
speaking into transmitter 17 varies
the frequency in accordance with the
sound waves uttered by the speaker.

“The method does not depend
upon increasing or diminishing the
amount of energy transmitted . . .,
my method depends for its operation
upon the variation by and in accord-
ance with speech waves of the fre-
quency of the transmitted electro-
radiant energy waves which is the
only characteristic of electroradiant
energy which may be varied, in as
much as mere quantity or magnitude
of energy is not a property or char-
acteristic.

“For the transmission through the
natural media the frequency of the
electrostatic and electromagnetic en-
ergies is very high, ranging from
100,000 cps to several millions. . . .
The amounts of capacity resistance

REFLECTOR
®

Figure 2

How multipath ef-
fects arise. The re-
flectormay be Heavy-
side layers or large
spaces, such as air-
craft in flight, moun-
tains or buildings.

RECEIVER

and inductance need be quite small,
and therefore the variations of any
one of these factors to even a mod-
erate degree will greatly affect the
periodicity of the circuit.”

Claim 20 of Ehret's Patent
Claim 20 reads:

“The method of transmitting mes-
sages or signals which consists in
continuously generating trains of
waves of electroradiant energy of
practically uniform frequency, mod-
ifying the frequency of said waves
in accordance with the message or
signal to be transmitted, and repro-
ducing the message or signal to be
transmitted, and reproducing the
message or signal by the effect of
the modification of the frequency of
the received electroradiant energy.”

Claim 21 of Ehret's Patent
Claim 21:

“The method of transmitting
speech electrically, which consists in
continuously generating trains of
waves of electroradiant energy, said
wave trains succeeding each other
at a rate high as compared with the
frequencies found in speech and said
waves having practically uniform
frequency, modifying the frequency
of said waves by and in accordance
with speech, and reproducing speech
at a receiver by the effects of the
modification of the frequency of the
received electroradiant energy.”

F-M Peculiarities

Entertainment by wire or radio was
not to come for many years. Talking
over wires was still a new and novel
experience. But here was f-m forty-
one years ago. Pre-emphasis and de-
emphasis have been added and Arm-
strong has obtained a patent based on
the degree of frequency modulation.
But otherwise modern f-m is funda-
mentally as Ehret conceived it. Its
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satisfactory use for speech had to wai
twelve years for the development o
satisfactory methods of generatin
high frequency continuous waves. Tts
greatest field of application for servy-
ing mankind had to wait thirty-five
years for the opening up of the ultra
high frequency bands. Edwin H,l
Armstrong, in 1914, also patented and
clearly and completely described the
operation and application of vacuum
tubes for generating continuous high
frequency oscillations. In recent years,
he has promoted the use of wide swing
in f-m.

One may ask why, if f-m has been
known for so many years, it wasn’t
placed to greater use. There are sev-
eral reasons. Not the least of them is
that f-m is most useful on high fre-
quencies which have been harnessed
only in recent years. RCA Communi-
cations’ engineers tried it years ago,
over long distances on frequencies be-
tween 9,000 and 18,000 kc in a research
program to determine its frequency
propagation characteristics, its possi-
ble usefulness in the reduction of fad-
ing and the possibility of using two
f-m receivers in a diversity receiving
system. The tests were accomplished
over twelve years ago and reported in
1936.* It was shown that f-m is much
more distorted by the effects of long,
distance multipath transmission than
is amplitude modulation.

The signals from a transmitter may
arrive at a receiver over several dif-
ferent paths varying in the number of
ricochets. Over the longest paths the|
delays may easily be as much as 2,000
microseconds representing an extra
path length of nearly 400 miles. The
two or more signals, each with its car-
rier constantly changing in frequency.
combine at random. )

The frequency of the signal over “
one path may arrive at an instant
when it is increasing while at the
same instant the same signal over an-|
other path may arrive while its fre-
quency is decreasing. Thus the car- i
rier and side waves from two or more ;
paths scissor across each other and
produce in addition to beat tones, many
others which are unrelated to the fre-
quency of modulation and which are
varying with a rapidity dependent
npon the frequency deviation.

Distortion Problems

It may be easily seen that the dis-
tortion depends upon the difference in
path lengths, the amount of frequency
deviation, the relative amplitudes and
the rate of change of deviation which
means, of course, the audio frequency.

*Murry G. Crosby, Frequency Modulation
Propagation Characteristics, Proc. IRE, pD.
898-913, Vol. 24, No. 6; June 1936.

FREQUENCY MODULATION
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TO HELP YOU LICK THE MANPOWER SHORTAGE
BY MAKING YOUR WORKERS MORE EFFICIENT

» 9

TRAINING FILM —Ready now! A o~
slide film with sound, produced to aid o
the men servicing fighting aircraft in
the field, or the men and women build- &N
ing all types of electrical equipment

where AN Connectors are used. Clears -«

up confusing terminology. Explains
assembly techniques. Shows how AN
part numbers are established and fa-

CATALOGS —Your enginecering de-
partment, production executives and
service men need the basic informa-
tion clearly presented in the new cat-

cilitates ordering of replacements.
p alogs covering many types of Cannon

Connectors used in any industry em-
ploying electrically operated devices.

WALL CHARTS — One chart gives
insert arrangements and shell sizes
on AN specification connectors at a
glance. The other gives catalog num-
bers of all AN fittings. Both charts
aid the designer, and the man in the
field who is servicing any type of
equipment on which AN clectrical
connectors are used.

If any or all of these visual aids
will help your employees to be-
come more efficient, attach this
coupon to your firm letterhead.

'CANNON ELECTRIC

Cannon Electric Development Company
Dept. A-121, 3209 Humboldt St. ® Los Angeles, California
Please send us more information on the visuval
aids checked below:

~ TRAINING FitM [J  CATALOGS [] WALL CHART []

r

Short-Circuit Sammy is a genius at getting
into trouble, but he raises some pretty good
questions in the Cannon Plug training film.
His pedagogical characteristics are confined
to showing how not to do certain operations
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Figure 3

This chart has been made from the author's

records to show the growth of f-m broad-

casting through 1939, 1940, 194] and part

of 1942. At the present time, according to

this chart, the total number of f-m receivers
are about 350,000.

The distortion is obviously greatest
when the relative amplitudes are equal
and all other factors are greatest.

The distortion caused by multipath
transmission has been observed in f-m
broadcasting where reflections result
only from earth-bound objects such as
buildings well within the high inten-
sity primary service area. Its effects
do not appear to be serious and except
for unusual cases could and apparently
do go unnoticed. More will be known
about it.  Amplitude modulation is
much less subject to multipath distor-
tion, as would be expected, Figure 2
shows how local multipath  disturh-
ances originate,

F-M Restrictions

The use of f-m was considered by
the writer and many others in connec-
tion with standard broadcasting. The
possibilities were not promising be-
cause of the limited band of frequen-
cies available and the likelihood of
multipath distortion. Vast areas of
the United States depend entirely on
night-time sky wave transmission from
clear channel stations for their radio
service.  Frequency modulation ap-
pears to offer  no advantage on the
medium  frequencies and, of course,
cannot  serve such listeners on the
higher frequencies because of the
semi-optical propagation characteris-
tics of u-h-f waves. Hence, 409 of
the geographical area of the United
States depends, and will continue to
depend, upon standard broadcasting
clear channels. Frequencv modulation
cannot help them because they cannot
support local stations.

F-M and Telegraphy

Frequency modulation was used in
long wave telegraphy for many years
before and after the last war but so
far as speech and music were con-
cerned it languished for about thirty-
five years after its use for that pur-
pose was conceived.

A good perspective on angular ve-
locity modulation may be obtained by
observing the number of patents issued
through the years since this shows the
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amount of interest and activity in the
subject.

F-M Patents

The tabulation shows the frequency
and phase modulation patents issued
year by year since the first ones were
granted to Ehret in 1905, thirty-eight
years ago. It is difficult to segregate
the patents, which legitimately belong
in this list, from others which pertain

to the subject indirectly. However
there are at least as many as are
shown. Approximately 909 of those

listed apply to Frequency Modulation
and the remainder to phasec modula-
tion.

Year Total
1905 ... .. 2
916 ... ...... 1
1917 .. ........ 3
1919 .. ..... ... 2
' 1921 ..., .. 1
1922 ... ... 1
1923 . ..., 1
1925 ..., 3
1926 .......... 4
1927 ..., .. 6
1928 . ......... 6
1920 .. ........ 6
1930 .......... 1
1931 .......... 9
1932 .......... 16
1933 .......... 13
1934 ... ... 10
1935 .. ........ 9
1936 .......... 17
1937 .......... 16
1938 ...... w... 15
1939 .......... 18
1940 .. ........ 24
1941 . ........ . 61
1942 ... ..., 122
To June 1st 1943 ... .. .. . .. 25
Total ... ............. . .. 392
&

About 400 patents have been issued
on frequency or phase modulation.
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About 350 have been issued on fre-
quency modulation alone, Frequency
modulation research has gone on for
over 33 years.

Seventeen years ago Wright and
Smith were granted a patent on limit-
ing, a most important feature in f-m.
Numerous efficient discriminators and
modulating circuits have been patented
by various engineers for use in f-m
systems.

Pre-emphasis of high frequencies
was used by J. Weinberger and the
writer 19 years ago at WJZ to ap-
proximately fit the sloping high fre-
quency response of broadcast receivers.
It was described in the IRE Proceed-
ings of 1924. Pre-emphasis and de-
emphasis also has been used in carrier
wave telephony for noise reduction as
described in the Bell System Techni-
cal Journal of April, 1934.

Present Status of F-M Broadcasting

Figure 3 has been made from the
writer’s records to show the growth of
f-m broadcasting through 1939, 1940,
1941, and 'part of 1942, its growth
period. It is of interest to note that
the announcement in November 1939
of the “F-M hearings” stimulated a
minor stampede of CP applications
which were filed before or during the
hearing. Following the issuance of
the new f-m regulations in June 1940,
a period was required to interpret cer-
tain of them and prepare applications.
In the 6-months period centering on
January 1940 there was another spurt
after which new applications dropped
off sharply in the 6 months preceding
DPearl Harbor. The total f-m receiver
sales in the nation are estimated at
present at about 350,000, including all
types. During the week of the final re-
ceiver tabulation shown on the chart
fewer than 100 sets were sold by manu-
facturers. The rate of peace time re-

FREQUENCY MODULATION
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ceiver sales was more indicative that
f-m was clicking, than was the number
of applicants seeking new construction
permits, during the 6 months preceding
Pearl Harbor.

F-M After the War

It appears certain that the sale of
receivers with f-m bands will resume
its upward trend after the war and
that a potential f-m audience of sig-
nificant size will result aiter several
more years of peace time growth. At
present f-m appeals to music lovers
because the programs consist largely
of recordings of classical and semi-
classical music. This type of program-
ming is natural in the absence of com-
mercial programs. Frequency modu-
lation broadcasting is not self sustain-
ing and will not be until a great many
more receivers are sold after the war.

Frequency Allocations in New York

A graphic picture of frequency allo-
cations in the New York area is shown
on Figure 4. The upper scale shows
the standard broadcast band assign-
ments of stations in the New York
area. The bottom scale shows the fre-
quency assignments for the service of
f-m broadcasting and also shows the
assignments to stations which are now
operating or which have requested
definite frequencies in the New York
area. It will be noted that only two
stations have been assigned frequen-
cies in the group of channels ear-
marked for the largest areas, corre-
sponding in a general way to the clear
channel in standard broadcasting. The
first four channels in the f-m group
are set aside for non-commercial edu-
cational stations. The next seven
channels extending from 43 to 44.4
megacycles are set aside for an area
serving at least 15,000 square miles

FREQUENCY MODULATION
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comprising primarily a large rural
area and particularly that part of basic
trade areas which cannot be served by
stations assigned basic trade areas due
to economic and technical limitations.
This group is for stations which in-

clude in their service area a large
rural area. The service in the area
°
Figure 5

The WNBT-W2XWG
antenna system on
the Empire State
building. The lower
set of elements con-
sists of a single turn-

stile group which
radiates both tele-
vision and radio

broadcast signals.
The circular antenna
above is for the tele-
vision sound channel.
By an ingenious de-
sign, these antennae
are decoupled to
eliminate mutual ef-
fects. Additional co-
axial filters decouple
the feed systems and
transmitters. The an-
tennae were de-
veloped by engineers
of RCA Communi-

cations,

Figure 4

The frequency allocation problem in the
New York area is graphically illustrated
here. The upper scale shows the standard
broadcast band assignment of stations,
while the bottom scale shows the frequency
assignments for the service of f-m broadcast-
ing. [ also illustrates the assignments to
stations which are now operating or which
have requested definite frequencies in the
New York area.

may include one or more principal city
or cities,

Adjusting Allocations

The next group of twenty-two chan-
nels will have basic trade arcas and a
principal citv. This group is for sta-
tions serving cities having a popula-
tion greater than 25,000.  All New
York stations are assigned {requencies
in this group except W3INY, the city
of New York, and W3INY, owned by
Major Armstrong. The next group
of six chanuels extending from 48.8
to 50 megacycles i1s for an area com-
prising a limited trade arca and a city.
This group is for stations serving
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cities having a population of less than

25,000.  However, applicants for a
station in the latter group, to be lo-
cated in a city having a population
greater than 25,000 or adjacent to any
metropolitan district having a popula-
tion greater than one million may ap-
ply for 49.1, 49.5, 49.9 megacycles. It
may be seen from the above that New
York stations licensed to serve 8,500
square miles are limited to a radius of
52 miles. In the Chicago area stations
are limited to 10,500 square miles rep-
resenting a radius of 58 miles. In
general, large cities like New York
and Chicago are assigned authorized
service areas of 8,000 to 11,000 square
miles but in each city the areas must
be substantially the same for all sta-
tions.  Adjacent channels cannot be
assigned in a given city because there
would be objectionable interference
between them. Therefore alternate
channels are assigned in each area. In
the large cities therefore only 11 chan-
nels are available for all f-m appli-
cants.

F-M for Police

In the fields of police and other ser-
vices where communications over
semi-optical distances is required, and
sky wave transmission is a detriment
and nuisance, u-h-f transmission with
frequency modulation is rapidly being
adopted and this trend will certainly
continue. It is in such services that
f-m is in its natural medium. It is
also finding use in public utility sys-
tems in communicating from point to

36 e
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Figure 6

NBC's frequency
modulation station
W2XWG in the Em-
pire State building,
New York. This is
an RCA 10-kilowatt
transmitter operat-
ing now, however, on
reduced power be-
cause of wartime
tube shortages.

point over the wire networks. An-
other interesting f-m application is its
use by the Chicago Surface Lines' in
two way communications to provide
speedy control in emergencies.
Frequency modulation is being
widely adopted on the ultra high fre-
quencies for the police service. An
audio frequency band of 3,000 cycles is
used in connection with a deviation
ratio of 5, resulting in a frequency
swing of plus and minus 15 kc. This
provides an excellent system of com-
municating over large areas and has
the advantage of relatively narrow
band width with little or no interfer-
ence from long distances. Police sys-
tems which heretofore used frequen-
cies adjacent to the standard broadcast
band were greatly troubled by inter-
ference from distant stations at night.

NBC and F-M

NBC has been interested in f-m for
many years. Its station in the Empire
State building was the first in its area
to be built and operated by a standard
broadcast licensee. As soon as pos-
sible after the new FCC f-m standards
were formulated, a new RCA trans-
mitter of the maximum authorized
power of 10 kw was installed. Tt is
shown in Figures 5-6. It has operated
from 3:00 to 11:00 p.m. daily except
Thursdays and Fridays since its com-
pletion about the time of the FCC
freeze order. A similar transmitter
had been purchased for Chicago but it

1Donald Phillips. CoMMuN ICATIONS,

pp. 46,
47, 50, 90; July, 1943. P
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has subsequently been made available
for and converted to the treatment of
tools of war.

W2XWG Purpose

The original purpose of the W2XWG
1,000-watt station was to make a thor-
ough-going field test of frequency
modulation using the standards pro-
posed for high frequency broadcasting.
This field test was completed in time
to make all of the data available to the
FCC during the f-m hearing of March,
1940. It was widely published later.

The Master Control Room

The master control room in the Em-
pire State plant contains the audio fre-
quency equipment for both the f-m and
television stations. In addition the
same antenna is used for radiating the
television signal and the f-m broad-
casting signal. This is accomplished
by the use of a specially designed an-
tenna with a very wide pass band and
impedance characteristic used in con-
junction with a series of coaxial filters
which provide one way circuits to the
antenna, from the transmitters, with-
out cross-talk or reaction.

F-M Station Listings

On pages 79, 84 and 85 appear two
groups of f-m station listings that
effectively illustrate the status of f-m
today.

The tirst group of tabulations show
the f-m broadcasting stations that are
currently licensed and operating. In
the second group appear the list of ap-
plicants for changes in authorizations
or for reinstatements of applications
originally filed and then canceled when
new construction was stopped.

In the third group, presented below,
we have an interesting list of the non-
commercial educational stations.

In this non-commercial educational
group, we find the Board of Education,
City of Buffalo, N. Y., 42.9 mc; Board
of Education, City of Chicago, IlI,,
42.5 mc; Board of Education of the
Memphis City Schools, Memphis,
Tenn., 42.1 mc; Board of Education,
City of New York, Brooklyn, N. Y.,
42.1 mc; Board of Education’ of the
San Francisco Unified School District,
San Francisco, Calif., 42.1 mc; Cleve-
land City Board of Education, Cleve-
land, Ohio, 42.5 mc; San Diego Uni-
fied School District, San Diego, Calif.,
42.3 nc; University of Illinois, Urbana,
1., 429 mc, and University of Ken-
tucky, Beattyville, Ky., 42.9 mc.

The Memphis and Urbana stations
operate on 250 watts and the Beatty-
ville station operates on 100 watts.
All others use 1 kilowatt.

[See pages 79, 84 and 85 for station
listings]
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EPEATEDLY it has been said—'"this war 1is
different”. Yes, different because, on land, at

sea and in the air, battles are being planned and
fought with weapons never before available to our
fighting men. Among these is the electronic tube. It
is reassuring to know that no nation is making wider
or better use of this great weapon of modern warfare
than the U. S. A. To help serve the vast requirements
of our Army and Navy National Union, for example,

Midway was ready
when the Jap attempt to
capture this strategic U. S.
outpost came June 4 to 7,
last year. Long before the
Jap fleet of battleships, car-
riers, cruisers, destroyers
and transports could bring
their big guns into range—
vigilant patrol planes with
modern radio communica-
tions equipment had
sounded the alarm. Many
miles from Midway’s
shores American planes
blasted their fleet...drove
their survivors into a
frantic homeward retreat.

)
‘—Lfﬂm

is producing electronic tubes on a scale far exceeding
its pre-war peak. Yet. dramatic as are the achieve-
ments of electronics in war, there will be even more
miraculous peace-time tasks for tubes to perform.
National Union will be prepared to aid engineers
and production men in applving the power of
electronics to their special needs. To producers
of war goods, this industrial electronics service of
National Union engineers is now available.

NATIONAL UNION RADIO CORPORATION « NEWARK, NEW JERSEY « LANSDALE, PENNSYLVANIA

Transmitting Tubes
Volume Controls

Cathode Ray Tubes
Photo Electric Cells

Receiving Tubes
Exciter Lamps

Special Purpose Tubes Condensers
Panel Lamps Flashlight Bulbs
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WOMEN IN
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[See Cover and Page 2, This Issue]

(Coitrtesy General Electric)

Although women have been employed on tube production
lines for many years, until recently their talents had been
applied only to small part production. Rarely were they
assigned to the use of large tools. Now, however, women
can be found in many divisions of a tube plant, operating a
variety of tools, large and small. Above we see, for instance,
a girl with a husky production unit, exploding getter in radio
tubes with high frequency.

(Courtesy Westinghouse)

Tube testing has also been diverted to women's departments.

Here we have a 5l-control, 20-dial transmitting-tube tester

under the guidance of a woman-member of the Westinghouse

engineering division. With this device twelve or more trans-
mitting tubes can be checked.

¢ COMMUNICATIONS FOR AUGUST 1943

(Courtesy Westinghouse)

Large tube inspection also was formerly a man's job. Today,

however, women have been assigned to this delicate and

complicated task. The girl shown above is a graduate of a

New York City college and is now a member of the engi-

neering staff. She, like others in this and other plants, were

given special courses at the plant. They have proved quite
capable in their new posts.

(tourtesy EM)

Screw machine operations, strictly a man's task before, are
now being handled very effectively by women, young and old.

PLANT CONTROL

i
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less unexplored avenues of scientific and
industrial knowledge. But it takes a con-

summate skill to release them. Such a skill is

reflected in the scientific precision and

craftsmanship which characterize oscillator
plates and filter crystals by Philips. They
have been proved worthy in their current

service to Allied arms at war. They will be

NORELCO Efectronic Products by

hips Products for Victory include: Cath-
de Ray Tubes; Amplifier Tubes, Rectifier
Tubes ; Transpftting Tubes ; Oscillator Plates;;
ten afd Molybdenum in powder, rod,
wire and sheet form; Tungsten Alloys; Fine
Wire of al/l«_&dr?wable metals: bare, plated
and enameled; Diamond Dies. X-Ray Appa-
earch applications.

ratus fér industrial and r¢

NORTH AMERICAN PHILIPS COMPANY, INC.

Factories in Dobbs Ferry, N. Y.; Mount Vernon, N. Y. (Philips Metalix Corp.); Lewiston, Maine (Elmet Division)
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INSTALLING A TRANSMITTER

Under

Wartime

Conditioing

N January 30, 1939, WKBN

was granted an increase in

power to 1 kw dav and 500
watts night.  Then on August 18,
1941, WKBN was authorized to op-
erate full time. And on March 29,
1942, WKBN was granted authority
to increase power to operate on 5 kw
day and 5 kw directional night.

The first two grants did not affect
the engineering department to any
great extent except to add another
man to the staff. The equipment was
capable of handling the increase in
power. With the third grant, how-

40 e
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by B. T. WILKENS

Chief Engineer, WKBN

The author during
construction of the
ducts. The openings
or ducts may be
seen inside the man-
hole between the
bracing.

ever, growing pains were experienced,
Ground and additional towers had to
be purchased for the directional array:
the necessary wire estimated and pur
chased, and of course a S-kw trans.
mitter was on the list, too.

The transmitter butlding was de-
signed previously for a 5-kw transmit.
ter. Thus this part of the installation
offered few difficulties. The interior
of the transmitter room was renovated

Figures | (left) and 2 (right)

In Figure |, we see the West Center tower
and tuning house. The pickup loop for the
phase monitor is mounted on top of the
tuning house and loosely coupled to the
feeder. At the top of the feeder, the
lightning choke may be seen. Notice the
lightning gap at the tower base. One gap
is mounted on each leg. The wooden fence
is a result of the war. Figure 2 shows the
manhole at West Center tower. This man.
hole is 10 feet below the surface.

FOR AUGUST 1943
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and a room built within a room, with
the transmitter serving as the front of
the mmner room.

The transmitter was installed by the
WKBN engineering staff. The inter-
connecting wiring between units was
installed in a duct below the floor. All
the wiring between the units at the old
transmitter had to be removed from
the conduit. For with the advent of
the new transmitter, the conduit had
become too small to hold the additional
wiring.  An interconnecting steel duct
had to be installed. This worked out
very well, for any conductor may be

s o i
.1’/ - \’j
. A%
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from RAILWAY SIGNAL SYSTEMS

% The smooth operation of rail and airlines depends largely upon efficient traffic
control systems. Split-second response, unfailing operation, and a minimum of
maintenance are characteristics of these systems,

The Series 5 D.C. and the Series 10 A.C. relays are adaptable to numerous
signal system applications. Both A.C. and D.C. types are sensitive and require
but a minimum of power. Contacts are adjustable; switch capacity ranges up to
double pole double throw. Series 5 D.C. relay consumes a minimum of .01 watts,
maximum 5.5 watts. Delayed attract or release is available on this unit. Series
10 A.C. requires an average of 5 VA; minimum .3 VA with single pole single
throw contacts of 1.5 amp. capacity.

Write for Series 10 bulletin for A.C., or Series 5 bulletin for D.C. applications.

GUARDIAN

1623-K WEST WALNUT STREET

A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR

FELAYSey GUARDIAN.

Series 10 A.C. Relay

Special base. (Round base is
standard.) Dimensions: Length
3-9/32"; Width: 2-3/8”; Height
2-7/32". Weight: Approx. 11
ounces with cover,

ELECTRIC

CHICAGO, ILLINOIS

INDUSTRY
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TO R-F MONITOR

Figure 3
The WKBN directional array system.
°

examined or removed, or new wiring

added, without removing all existing

wiring necessary in conduit runs.
Remote controls for the transmitter

are mounted in the control desk, lo-
[ J

Figure &

The East wall, West tower. At left of pic-
ture are the three transmission lines for the
West Center, East and East Center towers,
respectively. At top left on the shelf is L,
and C,, the shunt leg of the current network
for the East Center element. At top center
is the motor operated current network Laa, 52,
Immediately below is the similar network for
the East tower. Note the short lengths of
transmission line at the extreme right of pic-
ture, which connect with the phasing net-
works located on the South wall. A# right
center are the shunt legs for the T networks
above and below this shelf. Bottom network
is for West Center tower.

EAST TOWER

1

°
Figure 4

The West Center
tuning house, North
and West walls. On
the North wall at
the right of the pic-
ture is the T net-
wor|( “—7. 81 36, Cm in
Figure 3). At the
bottom center of the
picture, the 15"
transmission line
termination and M,
may be seen. At
extreme left is the
tower lighting choke
and its associated
bypass condensers.
At top left is the
feeder and entrance
bushing. The flexible
connection to S, is
barely visible. To the
right of the choke is
the meter switch and
M. Next to the
switch is Ly, Lg is
mounted immediate-
ly below L., and the
turn-counting device

may be seen.
°

®

Figure 5
The West Center
tuning house, East
wall. At the top right
is the electric heater
and blower. Below
is the disconnect
switch and fuse box
for all power and
lighting circuits in
this building. At the
left of the heater
is. the mercury-type
ten-ampere relay for
flashing the top
tower light. Below
this relay is the tower

lighting fuses.
o
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SPRAGUE

TYPE PX-25, “VITAMIN Q”

HIGH VOLTAGE PAPER CAPACITORS

to Stand 5,000 to 15,000 Volts at 110° C.

" over the ordinary com-

sPrague has the answer to the problem of
finding paper capacitors that will handle
high voltages at high temperatures.

Typical of many other Sprague develop-
ments, these Type PX-25 units, with their
exclusive “Vitamin Q” *impregnant, have
proved their dependability under the most
rigorous war conditions. Voltages now avail-
able run from 5,000 to 15,000 volts and
ambient temperatures are on the order of
110°C. Used at low and ordinary tempera-
tures, these capacitors give a tremendously

increased safety margin

mercial types.

Sprague engineers welcome the oppor-
tunity to cooperate in solving your capacitor
problems. An exceptionally broad back-
ground of engineering experience in de-
signing and producing dozens of highly
specialized capacitor types for ultra-exact-
ing war uses is freely at your disposal.

SPRAGUE SPECIALTIES COMPANY
North Adams, Mass.

2 g}
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Figure 7

The South wall, West tower. At top left,
protruding from the ceiling, is the pipe stub
which mounts the pickup loop above the
roof and carries the transmission line from
same into building. This may be seen loop-
ing down to the East wall. At left of picture
are the transmission lines between the cur-
rent and phasing networks referred to in
Figure 6. The condensers and inductances
mounted on shelves and extending from the
floor to the ceiling are the phasing networks
and connect to the common point through
the transmission line shown at the right of
these networks, behind the inductances. At
extreme right is the lighting choke and
feeder to the West tower.
®

cated in front of the transniitter. In-
cidently, this was also designed and
built by the WKBN engineering staff.
The control desk also houses control
equipment for the enmergency studio at
the transmitter building. This desk is
made of birch, finished natural, to har-
monize with the interior fittings. The
panels of the control desk are steel,
painted and engraved to match the
transmitter.

Wartime Problems

In normal times the construction of
a directional system would not present
any unusual problems, but with short-
ages, priorities, etc., 2 real problem
prevailed.

We had to secure the necessary
acreage adjacent to the present hold-
ings, to erect the three additional ele-
ments required for the directional ar-
ray. And three 344’ wide base, self-

44 o

supporting towers were also required.
As it was necessary to insulate the
original shunt-excited radiator, as well
as the three additional radiators, com-

pression type insulators were pur-
chased. A far-sighted purchase sev-
eral years previous, assured enough
copper wire for the entire ground Sys-
tem, but large quantities of under-
ground cable, lead cable, conduit, fibre
duct, and other material, were still
required. In addition, we needed e]ab-
orate phasing and motor operated cur-
rent networks and their associated
control panels. Fortunately our orders
were filled, and it wasn’t long before
the transmitter building walls started
to bulge.

1% Concentric Lines Used

Prior to the 5-kw grant, 2,100 feet
of 13%” concentric transmission line
and all fittings had been purchased, to
replace the two 1” lines feeding the
shunt radiator from the transmitter
building, some 800" distant. This pur-
chase, we soon learned, was a wise
investment. Priorities prevented the
carrying out of our original transmis-
sion line plan. Thus the large con-
centric line was used to feed the three
additional elements from the dividing
network located at the tuning house at
the base of the original radiator (West
tower).

Due to our location, which adjoins
a fine residential district on the south-
ern edge of town, it was imperative
to bury all interconnecting wires,

COMMUNICATIONS FOR AUGUST 1943
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Figure 8

Another view of the South wall, West tower.
Extending across top of picture is the trans-
mission line connecting all elements to the
common point. This line drops down to
switch 5 (Figure 3) at right of picture. (The
right angle concentric line fittings were
made by the WKBN staff.) At top right are
L: {directional) and Li; (day) inductances
for the West tower. Note pickup coil for
r-f monitor and transmitter protective circuit
above the right inductance. Inductance at
left below, beside insulator window, is L.,
(directional, part of the L network). The r-f
switch beside L., is S, and is used to change
inductances L;: and L. mounted above
it. when changing from day to night.
The box at right of switch houses the recti-
fier associated with the pickup coil for the
r-f monitor. Inductance and condenser at
extreme right top is Ly, Cu. The motor-
operated inductances in center are Lys, 1o of
the West Center T network. Note ground-
ing straps connected at bottom left of motor-
operated inductance mounts. At left center
is My and meter switch. The two switches at
bottom right are S; and Ss, from top to bot-
torn. The meter, between these switches, is
Mu, the line current meter. The pickup coil
for the line current or common point meter
is coupled to Lw, both of which are shown
at the left of S;. The inductance directly
below L:. is the other serjes inductor, Ly,
comprising the T -network, which is switched
in and out for day and night operation. The
pressure condenser at bottom center and the
inductance at top left of this condenser are
the shunt leg La, C, of the foregoing T net-
work. Below Lz may be seen the bypass con-
densers across the lighting choke. The box
beside the condenser houses several relays
used for transferring audio and protective
circuits for the day and night operation. At
the lower right corner of the picture pro-
truding from the manhole cover are the two
transmission lines between the transmitter
and this tuning house.
°

BROADCAST STATION DEVELOPMENT
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Prime requirements of most electronics and communications
equipment are light weight and compactness. Westinghouse
matches these requirements with a full line of featherweight,
space-saving dynamotors.

Westinghouse dynamotors are built to operate from 12 and
24 d-c voltage systems—with a variety of output ratings to
meet your most exacting specifications.

These dynamotors are now being built in huge quantities
for service all over the world. But facilities are available right
now to build many more. For details on specific ratings and
sizes, call your nearest Westinghouse office. Or write Westing-
house Electric & Manufacturing Co., East Pittsburgh, Pa.,
Dept. 7-N. Ask for special bulletin B-3242.

Remember, too, that Westinghouse builds a complete line
of electrical equipment for aircraft—motors, generators, relay
switches, voltage regulators, radio blower motors. Ask us for

full information. J-03188

Westin ghouse

PLANTS IN 25 CITIES. OFFICES EVERYWHERE

DYNAMOTORS

wwWwW americanradiohistorv com

LOW RIPPLE
Commutators, brushes, brush
springs and magnetic proportiona arc
precision-controlied to provide mini-
mum ripple.

LONG LIFE
Westinghouse Dynamotors arc de-
signed for long life with minimum
maintenance. They are built to operate
1,000 hours without servicing under
average operating conditions.

QUIET OPERATION
To insure minimum noise level
standards, armatures arc dynamically
balanced, bearings and end brackets
matched to within .0001 of an inch.

EXCELLENT COMMUTATION

Commutators are designed for high
standards of electrical service and
rigidly built to Westinghouse specifi-
cations which insure long wear, little
maintenance, and excellent commuta-
tion under all service conditions.
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cables, etc. All power circuits, tele-
phone circuits, etc., were fed under-
ground to the transmitter building
from utility terminations, nearly 1,000
feet away. The power cable was ter-
minated in a vault built into the base-
ment of the transmitter building. This
vault houses the primary fuses, an oil
disconnect switch and the step-down
transformers, as well as the plate trans-
former for the transmitter,

Between the transmitter building
and the main tuning house, located at
the west tower, five 3” steel conduits
were used to carry power, telephone,
control, communication, lighting cir-
cuits, phase-monitor pickup circuits,
remote - antennae  ammeter  circuits,
spares, and two 17 concentric trans-
mission lines.

Concrete Manholes

The long run to the tuning house
was broken at four points by concrete
manholes, for inspection, maintenance
and ease of installation. Between the
main tuning house and the three addi-
tional towers, a 3” fibre duct, set in
concrete, was installed.

Having learned from experience
that small manholes built into the orig-
inal installation were too small for
practical purposes, two 6 x ¢ x 7’
manholes were incorporated in the un-
derground construction of the direc-
tional array, to provide plenty of room
for installation and maintenance. In-
cidentally, they would make excellent
air raid shelters.

Bulldings A+ Base of Towers

At the base of each tower, a brick
building was erected to house the tun-
ing units, flasher relay, isolation trans-
former, and power circuits. Each
building is individually heated by an
electric fan and heater unit, thermo-
statically controlled. The buildings
were copper lined, and a copper-
ground screen built into the concrete
floor. The entire shielding is tied-in
to the ground array. At the base of
each tower leg, a rod was driven 9 feet
below the concrete mat, and tied into
the ground system. A copper ground
screen 48-feet square was placed under
each tower on the surface of the
ground, and covered with 47 of
crushed limestone to prevent vegeta-
tion.

Ground System

The ground system for the West
(original) tower consists of 270 ra-
dials approximately 400 feet in length.
The ground systems for each of the
three additional elements consists of
180 radials, 150-feet long. The ground
wires were plowed in with a special
attachment developed by the WKBN

Figure 9
At the West wall, West tower. Across the
top, from left to right, are the isolation
transformer for West tower lights; master
flasher which operates the individual mer-
cury relays located at each tower tuning
house; 7.5 kva transformer for power and
lighting used in all tuning houses, and main
disconnect for 110/220 power and lighting
service. In the next row, from left to right,
are the West tower lighting fuses; mercury
relay for West tower top light flashing, and
main switch for tower lighting circuit oper-
ated by the photoelectric cell relay.
.

Figure 10
The North wall, West tower. Heating unit
is at top center, with its thermostatic control
directly below. To bottom left of unit are
the relays controlled by the photoelectric
cell. To bottom right of heating unit is a
box, mounting relays for controlling 220-volt
directional switching relays. These relays
are operated from low voltage carried in
telephone cable. The two boxes at left
center and below the photo electric cell
relay cabinet are—at left, emergency tower
light control relay which may be operated
by a switch on contiol desk at transmitter,
should the photocell fail, and at right, the
disconnect switch for building power and
lighting circuits.
.
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engineering staff, which was mounted §

on a tractor equipped with vacuum lift,
The WKBN engineering depart-
ment had to engage in building opera-

tions, for it was impossible to find a |

contractor who would assume respon-
sibility of this exact construction joh.
Tower foundations were laid out, holes
dug, forms built, and concrete poured
before winter set in.
concrete plinths a chance to harden or
cure sufficiently, and to settle if they
would, before any towers were mount-
ed. It also provided a further wedge
with which to speed up delivery of the

towers. Throughout the winter of
1941-1942 construction was main-
tained. The main tuning house at the

base of the West tower was built
under a tent, and to prevent the con-
crete and mortar from freezing, a-sal-
amander was used. In the spring of
1942, as soon as it was possible to
work the ground, construction was
started upon the additional buildings,
one at the base of each tower site. As
each of these buildings required some
means of connection with the main un-
derground system, it was necessary to
excavate and build forms for a 4’ x4’ x
5 manhole under each building. This
provided easy access to the duct sys-
tem.

Fibre Ducts

During the tower erection period,
the channels for the ducts were opened,
and some of the fibre ducts placed in
position. The ducts are 3” fibre and
are laid in concrete on approximately
8” centers. Construction continued on
the ducts all summer and fall. Grad-
ing following completed work as fast
as possible so the fall rains could settle
the backfill. Concrete sidewalks were
laid when the weather permitted,
which, when completed made it possi-
ble to work in all kinds of weather.
Ground radials were buried in the fall,
but not until after much delay because
of bad weather and inability to secure
the services of a tractor. Ground
screens were laid down, as the snow
began to fly, and the radials tied in.
As fast as a section of screen was com-
pleted, it was covered to a depth of
four inches with crushed limestone.

Outside Work Completed Xmas, 1942

All of the outside work was com-
pleted before Christmas 1942 and at-
tention was centered upon the mount-
ing and wiring of the dividing and
tuning networks, and associated equip-
ment. The work of building three
concentric transmission lines was
started, and a tent was erected to pro-
tect these lines from the elements. But
for one thing, everything was com-
pleted and ready for the initial ad fust-

BROADCA;T STATION DEVELOPMENT
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(/ for ?Mauewl: resistance
\. today and tomorrow...

Many factors contribute to the permanent performance of Ohmite Units-factors of
design and construction that enable them to meet every condition of service
... to withstand shock, vibration, heat and humidity . . . and keep
going. These characteristics make Ohmite Rheostats, Resistors, Chokes and
Tap Switches especially well fit for today’s critical wartime needs.
What's more . . . Ohmite leadership in developing an
extensive range of types and sizes has made it possi-
ble to serve innumerable applications. All this,
of course, makes them readily applicable for the new
peacetime products of tomorrow. Ohmite Engineers
are glad to assist on any problem for today . . . or tomorrow.
Write on company letterhead for helpful Industrial Catalog and
Engineering Manual No. 40.
Send for Handy Ohmite Ohm's Law Calculator. Thox-
sands of these Obmite Calculators are in practical use today. Figures
obms, watts, volts, amperes—quickly, easily. Solves any Obm’s Law prob-
lem with one setting of the slide. All values are direct reading. Send
only 10¢ in coin to cover handling and mailing. (Also available in quantities.)

OHMITE MANUFACTURING COMPANY

4870 FLOURNOY STREET, CHICAGO, U. S. A.
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ments by February 1, 1943, As it was
impossible to obtain a suitable phase
monitor, and the connecting transmis-
sion line and pickup loops, it became
necessary to design and build suitable
cquipment, and to find a substitute for
the transmission line. [n Figure 14
appears one of the three sections of
the  phase monitors  adapted.  This
phase monitor. has one feature which
made it desirable.  An r-f milliam-
meter may be inserted in series with
the transmission line from the pickup
loop. If proper care is exercised this
meter can be calibrated to read an-
tenna current of the particular tower
to which the loop is coupled. The
calibration will hold over a consider-
able period of time.

Phase Monitor Mounting

The phase monitor was mounted in
a rack at the transmitter building. All

Figures 11 (left), 12 (right) and 13 (top)
Figure 11 shows the East Center tuning
house. At left from top to bottom is the T
network Cis, Lse, L1, s used to artificially ex-
tend the length of the transmission line. At
bottom right, the transmission line termina-
tion and meter My may be seen. In the
center of picture is the switch which discon-
nects the element during daytime operation.
The L network, meter and meter switch and
lighting choke and associated condensers are
also shown.

Figure 12 shows the East tuning house.

Note the small amount of equipment re-

quired for tuning the East tower. Both the

East Center and East tuning houses have

the same equipment layout. Note the cop-
per lining in all buildings.

In Figure 13 is the new 5-kw transmitter.
Note the indirect fluorescent lighting above
the transmitter front. Behind the door, at
left of transmitter, are the phase monitor,
remote antennae meters and the directional
switches. The control desk is at bottom right
of picture. Audio equipment racks, not
shown, are at left front. Floor is rose and
brown asphalt tile over a hardwood floor.
At top center of picture, skylight edge just
shows. Ceiling of transmitter room is treated
with gypsum tile.

[ ]
lines from the pick-up loops were ex-

tended to the same length to avoid any
phase shift due to different length

48 o
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The design of the directional
system was based on the yse of con-

lines.

centric or unbalanced transmission
lines, having a characteristic imped-
ance of 60 to 80 ohms.

Placement of Elements

Figure 15 shows the placement of
the elements, at the extremities of a
parallelogram, with the East and West
elements spaced 852 feet and lying on
a line bearing 66.9° true. The East
Center and West Center elements are
spaced 302 feet and lie on a line bear-
ing 85.9° true.

Reactance Reversals Avoided

The West tower in the array is the
original tower and is used as the rei-
erence element for the phase monitor.
The transmission line to the Fast
tower is approximately 5 w avelength
in length. No line is used at the West
tower. The transmission lines to the
West Center and the East Center tow-
ers are electrically extended to approx-
imately 3 wavelength. This was done
to avoid reversals in signs of react-
ance at the sending end of the trans-
nission lines, which, when the lines
are connected in parallel, may cause
the common-point impedance to have

(Continued on page 110)

Figure 14

One of three identical sections of the phase
monitor, that had to be built because of
the scarcity of commercial units. With this
monitor, a r-f milliammeter, inserted in series
with the transmission line from the pickup
loop, can be calibrated to read antenna
current of the particular tower to which the
loop is coupled.

BROADCAST STATION DEVELOPMENT
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Forthe development and
production of Radio
Communications
Equipment for our
armed forces, the Mo-
torola organization was
awarded the Army-
Navy “E” with added
Star for continued ex-
cellence of performance.
Motorola is proud of
the part it has been privi-
leged to play in the
speeding of Victory.

To dream and plan realistically for the future is both good and necessary.
However, to indulge in Star-Gazing through the wrong end of the telescope is
an extravagance which no industry can afford. RADIO can point with pride
to its achievements and its miraculous progress made under the impetus and
emergency of war. But to promise that the miracles of Radar and other Elec-
tronic development will be ready for delivery on V-Day . . . is to damage an

otherwise glorious record.

THE FUTURE IS BRIGHT ...
BUT LET'S KEEP OUR EYE ON THE BALL!

Our number one job right now is the production of Radio Communications
Equipment and Radar for the armed services. These are weapons which will
help win the war. The application of new Electronic knowledge to peacetime
radio production will, of necessity, be a gradual and evolutionary process.
Your number one mass market immediately after the war will be radio and

phonographsales, and you can bet onthis—it’s going tobea “‘whale’ of a market!

You May Expect Big Things from Motorola. We can’t say

when but we can say . . . no one will be ready sooner!

RADIO

FOR CAR & HOME

G A LV I N MANUFACTURING CORPORATION - CHICAGO
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PRODUCTION

ETTING up and adjusting a
standard optical system, with its
maze of metal clamps and rods,

has been considerably simplified by
the use of a method using alnico, made
into magnets and inserted into the base
of the standards.

Developed by N. F. Barnes

This new method was devised by
Norman F. Barnes of General Elec-
tric’s laboratory in Schenectady. All
that is required is a metal top to the
table on which the system is placed and
metal walls, if a vertical system is de-

sired.
[ ]

Below and at right we have the old and new
optical adjustment system. In the view be-
low, appears the usual optical system em-
ployed with its metal runway and maze of
clamps and rods that are required to make
the necessary adjustments. Note how the
ringstand is clamped to prevent it from
moving when adjustments are made on a

phototube. At right, we see Norman F.
Barnes, with the new system, using but a
few parts.

°

Alnico magnets are not only among
the most powerful but once magnetized
they stay so.

“Getting the proper dimensional ad-
justments with the old type optical
system was often a tedious job,” ac-
cording to Mr. Barnes. “The slightest
little movement would throw the en-
tire systemn out of adjustment and this
often occurred when you attempted to
tighten a holding screw on one of
the standards. And if you required a
vertical system, it was a real job to
get the various lenses into proper line
by clamping them onto wooden or
metal uprights.  With the alnico
standards, it’s no trouble at all. The

AlIDS

The stroboscope has proved itself a very use-
ful tool in the plant. It has provided the so-
lution to many intricate production problems,

At the left we see the stroboscope used |

in a very unique way; to check up on motor
balance. With the aid of the stroboscope,
the operator can see a spot on the revolving
rotor that is out of balance and can read
that amount directly on a meter.

The dynetric balancing method is used in

conjunction with the stroboscope here to |

afford judgment of the correct balance.
With dynetric balancing, it is possible to
determine the exact location and the amount
of corrective mass required to eliminate
vibration. According to tests made, it has
been possible to measure unbalanced vibra-
tion of as small as twenty-five millionths of
an inch, in as quickly as 45 seconds.
(Courtesy Westinghouse)

standards stick wherever you place
them.”

Lab Engineer Wins WPB Award

Francis E. Pratt, instrument laboratory |

engineer, Stromberg-Carlson Company,
Rochester, N. Y., has won the War Pro.
duction Board’s certificate of individual
merit.

Pratt’s contribution consists of a differ-
ential pressure gauge that is said to pro-
vide the testing of aircraft communication
units 32 times faster than heretofore.

(Continued on page 81)

Francis E, Pratt and his differential pressure
gauge used to speed up tests on aircraft
communication parts.

P
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Your boat will have a 'phone!

the war...

. . . the two-way radiotelephone will be
employed by American industry as a con-
venience, a safeguard and a business require-
ment. This modern method of communica-
tion has many proven applications in the
following fields:

Aviation Railroading

Marine Public Utilities

Police Patrol Fire Fighting

Trucking Engineering
Mining

If you think you may be able to employ two-
way radiotelephone communication in your
field, we would be pleased to discuss your
problem without cost or obligation. We
have nothing to sell since our entire output
has been placed at the disposal of the United
Nations all over the world!

Requests for information and literature from re-
sponsible parties may be addressed to Jefferson-
Travis Radio Manufacturing Corporation, 380
Second Avenue, New York.

S, sir—when peace comes any water-faring craft

from an oceaa liner to a runabout can have two-way

radiotelephone equipment for the pleasure, convenience

and safety that it spells. The amazing wartime develop-

ment of this unusual form of communication gives definite

promise it will be used in scores of ways in the social and
industrial life of the nation after the war.

As pioneers in the field of two-way radiotelephone
equipment it gives us satisfaction to know that our entire
output is effectively serving the United Nations in every
sphere of conflict and hastening the day when Jefferson-
Travis again will be making this equipment for you and
your peacetime purposes in Tomorrow’s World!

JEFFERSON-TRAVIS

RADIOTELEPHONE EQUIPMENT
WASHINGTON ++ BOSTON
COMMUNICATIONS FOR AUGUST 1943

NEW YORK -
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Personals

ROM Leroy Bremmer, formerly
F very active as our Los Angeles

chapter secretary, has come an
interesting note, describing his present
activities,

He says, “Just a line to let you
know that the Japs haven’t got me vet.
I got off the President Monroe, for a
couple trips off, after being on her for
nearly two years. And I have re-
turned up to Alaska for the salmon
fhishing season, where | am engineer-
supervisor in charge of four radjo-
telephone and telegraph coust stations,
plus the mstallations of ten boats. You
will recall that T was up here in 1941
also.

“It has been a good vear for fish. I
will probably rejoin my ship after a
vacation down in sunny California,
and will try to run back to little old
New York while I am at it.

“Since Pearl Harbor, I have had
many exciting moments making over
a dozen trips down to the southwest
Pacitic.  Have gone through plent,
of action, and have been awarded both
the New Zealand and Australian Mer-
chant Navy Medal of Honors, plus a
personal citation from MacArthur.

“Manage to keep track of the gang
via the pages of CoMMUNICATIONS.”

have learned of the death of Wal-

ter V. Russ, manager of the Ma-
rine department of Mackay Radio and
Telegraph Company. He was but 43
vears. His many friends will miss
him.

IT is with profound sorrow that we

For the Record

N might be expected of a mem-

bership which is constantly
shifting, from ship to ship and

to shore, the records of our secretary

§2 o

At the recent Marconi Memorial Scholarship

broadcast over WOR. Left to right:

Francis H. Horne, one of the winners,

Ted McElroy, and William McGonigle
°

might be listed as the Book of Multiple
Addresses. In an attempt to clear this
up, at least to date, a questionnaire is
being mailed to each member, at each
of his addresses. Do vour part when
vou receive this.

Copies of the 1943 Yearbook are
still available, at cost (fifty cents). As
a premium, each subscriber will re-
cerve free a copy of the 1943 supple-
ment.  This is a new departure. It
gives full details of the 1943 Cruise.
Previously we have had to wait for an
entire year before getting this storv.
Write to the Secretarv, room 3535, 30
Rockefeller Plaza, and include money
order or check.

So that our Association may be ef-
fectively represented each month in
these pages, members are urged to
send in stories of themselves or their
work —and frequentlv! Something

°
During the WOR broadcast, Ted McElroy
offered to send his code chart to schools,
free of charge. Shown with the chart are,

left to right: Willia McGonigle, J. R.

Poppele, Francis Horne, Major General

J. O. Mauborgne (Ret.), Ted McElroy, and

Lothar  Shnitkin, a scholarship  winner.
°
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more than a mere record of assign-
ments is desired. Make it a special
story of some event of the past or
present; a meeting of the “clan” here
or there. Write something that YOU |
would like to read if the other fellow
wrote it.  Your president, and vour
secretary, toil every month to tell
VIWOA’s story, and always succeed,
but it is not just what we want. We
would like to get down to earth and
tell stories of what our members are
doing and where thev are. To achieve
this aim, YOU must tell US. Send
manuscripts to the secretary.

How We Began
three

€6 S I listened to the
broadcasts at our last

Cruise,” commented Bill
Fitzpatrick, our Memory Log friend,
recently, “my mind went back to our
ficst babbling broadcast over WRNY,
early in 1925, the vear when the nebu-
lus which later became VWOA Ffrst
came into sight. From the stammering
of a bunch of excited operators to the
measured words of Admirals and
Brigadier Generals, is quite an ad-
vance for eighteen years.

“But the thought which struck me
with greatest force, as celebrity after
celebrity was introduced, and as med-
als were presented freely, was that one
man, present at the time, who really

(Continued on page 100)
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LET'S ALL PITCH IN TO HELP SHORTEN THE WAR . BACK THE THIRD WAR LOAN DRIVE

e 1nto th/e mght bet production shifts have changed and
o {s! J ,persgnnel gone home, men called engineers are still in
labbratones /2, breathing life into ideas . . . working their minds

' cmd hearts to ¢ a ’breaking point. Cloaked in anonymity, it is they
who have sélired many a bottleneck. It is they who have given
“muscles’’ to Kmerica’'s might. Maybe there are no callouses on
their hands. but these are equalled by sweat-drenched brows

- and terrific mental pressure.
”/’ g Such are the engineers of McElroy, too . . . forever probing
) “hew and unfamiliar corridors of electronic progress. Out of their
* 7/ work tonight will come another advancement in the art of wire-
~  less telegraphy. Out of the : night will come industrial
developments for ¢ ; & oy

TED McELROY AND HIS STAFF
ARE CREATIVE ENGINEERS

WE NEVER COPY...NEVER IMITATE
WE CREATE . . . DESIGN . . . BUILD
PLEASE FEEL FREE TO CALL UPON US
WHENEVER WE CAN BE OF SERVICE

MANUFACTURING CORP.

82 BROOKLINE AVE., BOSTON, MASS.

WORLD'S LARGEST MANUFACTURER OF AUTOMATIC RADIO TELEGRAPH APPARATUS
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°
Figures | (left) and 2 (right)

In Figure | appears the equivalent circuit and vector diagram of a vacuum tube amplifier that is operated at a frequency low enough

to make the transit time of the plate current electrons unimportant.
load impedance has a compone

In Figure 2 we see an equivalent circuit and vector diagram if the
nt that is a capacity reactance.

THE INPUT ADMITTANCE

OF VACUUM T

I' is possible for the input conduc-

tance (the real part of the complex

admittance) of a vacuum tube
amplifier to be positive, negative, or
zero. The signiticant factors that de-
termine the input conductance are: (g)
—load impedance; (b)—physical con-
struction of the tube, and (¢)—fire-
quency.

Input Conductance Factor

If the input conductance of a vac-
uum tube amplifier is negative, power
flows from the plate circuit to the grid
circuit and the tube may oscillate. It
then has little value as an amplifier.
Also, if the mput conductance of 2
vacuum tube oscillator is positive,
power flows from the grid circuit to
the plate circuit and it may stop oscil-
lating. There are other harmful ef-
fects of the input conductance of vac-
uum tubes®*?,

Use of Vector Diagrams

The physical explanation for the
real component of input admittance
can be found by the use of vector dia-
grams of the currents and voltages in

54 e
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by PAUL K. HUDSON

Assistant Professor Electrical Engineering

University of ldaho

the tubes. A component of the input
current is used in charging the capaci-
tance of the grid and plate. This cur-
rent I, flows as a result of the voltage
E., across these elements. The voltage

°
Figure 3

If the load impe-
dance has a com-
ponent that is an
inductive reactance,
the equivalent cir-
cuit and vector dia-
gram shown here is
the result. It will be
noted that Ep is
shown leading In by
the phase angle O,
of the load impe-
dance and —uEs
leads In by the
angle 0. of the en-
tire circuit. The
voltage Ew» is the
vector difference be-
tween Es and E,.

UBES

E,, is the difference between the grid
signal voltage E, and the a-c voltage
E, developed across the load imped-
ance,

(Continued on page 102)
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3% |

MICANOLD 7 )
BROGKLYN.NY s

7 V4
i P f‘b .
3 d i v. /
(ACTUAL SIZE s SQUARE)

To Meet the Higher Temperature Requirements
of Your Present and Future Equipment

]\F. / {

'The molded paper capacitors, supplied by Micamold =~ We will be glad to acquaint you
ifor a number of years, have been wax impregnated. with the complete line of Micamold
IiN"OVV we have added a comprehensive line of oil im- Capacitors. Perhaps you are now work-
ipregnated capacitors which are being widely used in  ing on a project where a ggecial molded
iradio and electrical equipment. Of these, the types paper capacitor can be designed to
1336 and 337 are the same size as the familiar postage- fit in with your requirements. Can we

g-stamp mica capaéitors. help you? Communicate with us.

Remember, there’s a MICAMOLD CAPACITOR for all communications and electronic applications

RECEIVING AND TRANSMITTING MICA CAPACITORS ® MOLDED PAPER CAPACITORS ® DRY ELECTROLYTIC CAPACITORS
OIL IMPREGNATED PAPER CAPACITORS ® MOLDED WIRE WOUND RESISTORS

s

\BACK THE ATTACK — GET BEHIND THE THIRD VICTORY WAR LOAN DRIVE,
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HE functional design of a re-
ceiver built for a specific need
may sometimes lead to new ap-

plications of basic radio principles that

are not immediately apparent. The
equipment, dual-channel recetvers, to
be discussed has served that purpose.

Need for Dual Channel Units

The dual-channel receivers were
originally designed to fill a particular
need in the communication system of
the New York Fire Department.
Previous to its use, two separate re-
ceivers had been installed in those mo-
bile units that required communica-
tion facilities with both the police and
fire departments., A band-switching
receiver was inadequate since both
units had to be on receive most of the

56

A

L

For Mobile and Fixed Operation

by ART H. MEYERSON

Figure 1|

Receiver mounted in car. The vibrator unit
is mounted in the motor compartment, and
the speaker is in the center grille. Directly
under the grill is the on-off switch.
®

time. For example, one mobile fire
unit, which makes long runs, uses the
police channel to determine ijf any
police units are responding to police
calls along the route of travel. This
avoids accidents, whicl may occur due
to the siren of a fire car masking the
siren of a police car.

Separate R-F Stages

1t was therefore decided to consoli-
date those components of the two re-
ceivers common to both. The block

COMMUNICATIONS FOR AUGUST 1943
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New York Fire Department Radio Laboratory

diagram, Figure 5, shows the layout
of the new unit.

This receiver utilizes two separate
r-f stages tuned to their respective fre-
quencies, 2.45 mc for police, and 1.63
mc for fire. These in turn, feed two
triode-hexode converters, with the tri-
ode portions joined in a push-pull
crystal oscillator operating on a fre-
quency of 2.04 mc (Fig. 3). The

output of the converters is fed into o

an i-f stage tuned to 410 ke, the dif-
ference between either signal and the
oscillator, and then through a diode
detector, squelch and audio system. A
single antenna may be used, utilizing
the circuit shown in Figure 4.

Push-Pull Oscillator

One advantage of the type of con-

PROTECTION-SERVICE RECEIVER DESIGN
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CHANNEL RECEIVERS

°
Figure 2

. Front view of the a-c/d-c¢ house receiver
. mounted in a cabinet. When the switch in
! the center is in the neutral position, both
i police and fire signals are received. The
" left and right positions are respectively for
i either police or fire signal reception. The
i+ two panel lights, which are colored red for
ifire signals and green for police signals,
operate concurrently with the signal.

tverter circuit used, aside from sta-
i bility and reduction of the number of
{ circuit components, is the elimination
1 of second harmonic cross-talk, through
i the use of a push-pull oscillator.

l
4 Fixed-Station Receiver Design

i A similar type of construction was
! used in the design of an a-c¢/d-c¢ dual-
! channel receiver for use at fixed sta-
! tions (Figure 2). Since these re-
l_clceivers are not subjected to the hard
]r1561'vice that mobile units experience,

" PROTECTION-SERVICE RECEIVER DESIGN

it was decided to forego crystal con-
trol to reduce expense.

Unique Pilot Light System

Two pilot lights, one green to indi-
cate the police channel, the other red
to indicate the fire channel, operate in
conjunction with a three-position panel
switch to indicate the channel or
channels being received. Tn its neu-
tral position both channels are re-
ceived simultaneously. Throwing the
switch to the left or to the right cuts

wwWwW americanradiohistorv com

out either channel by removing the
plate and screen voltages from one of
the r-f stages.

Squelch Control Mounting

The squelch control is mounted close
to its associated circuit to reduce wir-
ing, and brought out to the front panel
by means of a short length of auto
cable. In the fixed receiver, since re-
ceiving conditions are static, the
squelch control has been moved from
the front panel to the side of the

____ WHIP
ANTENNA

<--—- SHIELD

Figures 3 (left) and 4 (above)

Figure 3 illustrates the two separate i-f
stages used. They are tuned to their re-
spective frequencies, in the dual channel
receiver. Either a dual antenna or a single
antenna, shown in Figure 4, can be used.

COMMUNICATIONS FOR AUGUST 1943 e 57
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HOUSE RECEIVER
R-F CONVERTER

CAR RECEIVER
R-F CONVERTER

DIODE DIODE

DET SQUELCH AUDIO

VIBRATOR

chassis to prevent oversetting by op-
erators.

Dual Message Reception

No special problems were encount-
ered in the design of either receiver,
Standard parts and practices were used
i their construction. However, fil-
tering of all voltage feed circuits was
necessary to reduce inter-circuit feed-
back and cross-talk. When both sta-
tions go on the air simultanecously,
hoth messages may be received, since
they are repeated.

Other Uses for System

The satisfactory results experienced
with this receiver has suggested a
similar use for the same principle, in
conjunction with duplex communica-
tion systems, involving fixed and mo

(Continued on page 103)
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Figures 5 (top) and
6 (right)

At top, a block dia-
gram of the car and
house-receiver tube
setup. Note that the
power supply, in one
instance, is battery,
and in the other,
house current. At
right is the top view
of the car receiver
with  the vibrator
used for 6-volt ap-

plication. Note the
compact layout and
convenient location

of the crystal.

COMMUNICATIONS FOR AUGUST 1943

Figure 7

Bottom and top
views of the a-c/d-c
line house receiver.
The squelch control,
which was formerly
adjusted from the
front, has been
moved to the side to
provide fixed adjust-
ment. This particular
mode of physical de-
sign was employed
since receiving con-
ditions are static
here and it isn't nec-
essary to continually
adjust the control.
The squelch control
is mounted, of
course, close to its
associated circuit to
avoid any possibility
of losses.

DET SQUELCH AUDIO

RECTIFIER

2576

®

Figure 8 (below)

An underside view of the car receiver. Note
the ceramic compensating unit in the center
that is used to balance the crystal oscillator.
In this model the squelch control js oper-
ated by a cable, to affect short lead lengths.
A phone jack in the rear of the recejver
chassis is connected to the cathode of the
i-f tube to provide easy alignment in the car.

PROTECTION-SERVICE RECEIVER DESIGN
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Figure |
Two-station, resistance- capacmve coupled amplifier, for divers.

PORTABLE COMMUNICATION SYSTEM!

F o r i ver s
\

by DANIEL W. GELLERUP

Technical Supervisor, WTMJ-W55M*

. o . 3 &k I
O provide the rapid establish- . i 2
ment of two-way communica- Y . -

tions between a diver’s tender I
station on the surface, and one to two ) i EE 2 ) a4 i
divers, a portable diving amplifier, S : » - ' ﬂ

NAVY TYPE _é\____&___ﬁ___;,_ J’ 11° ‘%"_,

=]

RECEPTACLE & CAP EIJ_T -

PLUG WITH FERRULEEIDl{J
[o)}

weighing approximately only twenty-
five pounds, was recently developed
Speech pick-up and reproduction in all
cases are obtained on the reproducers,
these units being used both in their
normal capacity and as microphones.
The system is normally set up for
transmission of speech from all con- 5 e Lol KR ':
nected divers to the tender. Switch- o = T £\ S 7
g facilities are provided on the con-

trol panel to select and talk to any one : R N 8 - |
diver from the surface station. Vol- | Ty o9 f {

ume control is also provided to make
nore mtelhg1ble the speech as picked
up under \alymg pressure conditions,

The amplifier is housed in a heav v

[On Leave]
(Continued on page 104)

Figure 2
Daniel W. Gellerup and the compact two-way diving amplifier.
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oice communications on every front...

hether by radio or land wire telephone, a voice
pmmand gets the job done with clarity and speed.

Available from stock, 1700U series

microphone. Single button carbon type,

push-to-taik switch, etc. For trainers, inter-

communication and general transmitter
" service,

o] 3
LN P EITH THOMAS

b

UNIVERSAL microphones are playing a vital part in voice
communications of all the Armed Forces . . . being the first
instrument through which a command is given. Care must be
taken that the electronic patterns of the voice are held true
for the many electrical circuits through which they must later
pass. UNIVERSAL microphones with their precise workman-
ship are carrying the message through in all forms of voice
communication whether from a tank, ship or aeroplane.
UNIVERSAL products meet all U, S. Army Signal Corps Lab-

- oratory tests. Standardization of parts, inspection, and work-

manship of high order combined with the best of material, make
UNIVERSAL’S microphones and accessories outstanding in
every application.

U. S. Army Signal Corps and U. S.
Navy plugs and jacks are offered as
voice communication components to
manufacturers of transmitters and
sound equipment for the Armed Forces.
Catalog No. 830 contains complete
details.

UNIVERSAL MICROPHONE CO. LTD.

INGLEWOOD, CALIFORNIA

FOREIGN DIVISION, 301 CLAY ST., SAN FRANCISCO 11, CALIF. ® CANADIAN DIVISION, 560 KING ST. W., TORONTO 2, ONTARIO
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SYNTHETIC REVERBERATIO

SPRING S
IMMERSED IN_OiL

0000030000 —

by JOHN K. HILLIARD

Altec Lansing Corporation

EVERAL methods have been
S made available for adding syn-

thetic reverberation to broadcast
programs, transcriptions and sound
motion pictures. Until recently rever-
beration chambers, reverberation pipes,
staggered pickups from recorded sound,
and the time delay of phosphorescence
effects have been used.

62 o

DRIVING UNIT
VOICE colL

LOCKING PLATE

1

SPRING

LOCKING BAR

LOCKING PLATE

LOCKING KNOB

CRYSTAL CONTACT
MICROPHONE QUTPUT

—mm._mtmlo 000

Now, in addition to these methods,
a device known as a reverberstat has
been made available for this purpose,

Basic Unit Is P-M

This unit consists essentially of a
small permanent-magnet loud speaker
voice-coil mechanism, actuating * a
rocker arm to which several sets of
springs are attached. These, in turn,
set into vibration a small crystal mi-
crophone. (A cross section is shown

COMMUNICATIONS FOR AUGUST 1943

‘tic reverberation may be controlled

Figure | i
1
The unit used to provide synthetic re
verberation. It is known as a reverberstail
and is approximately 4 feet long, 6 inche
wide and 3 inches deep. A 'variety o
acoustical effects are available with thi
unique device.

in Figure 1.) The springs are sur-
rounded in tubes of oil of varying
length which provide damping for the
springs. The time of reverberation is
controlled by the dimensions of the
springs and the oil damping.

Crystal Microphone Used

The vibrations on a crystal micro-
phone set up small electrical currents|
which are amplified and combined
with the original signal to give the
desired effect.

Compact Size

The device is made into a small
compact unit approximately 4 feet
long, six inches wide, and three inches
deep. It can be mounted in an acous-
tically insulated box so that outside
mechanical and acoustic noises do not
interfere with its operation. It does
not occupy appreciable space in terms
of a reverberation chamber, and for!
this reason it has been practical and
economical to place these units in asi
many places as there are individual
demands. In motion picture studio
work, as many as four reverberstats
are used in a single dubbing or re-
recording operation. Each reverber-
stat may be adjusted to have differents
damping and as a result give individ-
ually different acoustical reverbations.
By means of electrical networks con-
trolling either the input or output of
the reverberstat, the quality of acous-

over an extended range. i
Frequent Variation Provided

If it is desirable to re-enforce the
original sound in such a manner that
the sound appears to originate in a
dungeon or cavern, the low frequency
reverberation is emphasized greatly.
If it is desirable to have a speaker
appear to come from a public address |
system which has a certain amount of

(Continued on page 108) |

SOUND EFFECTS DEVELOPMENT |
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Weather
‘Permitting

THE effective range of the time-
honored wig-wag system of flag sig-
nalling is limited by weather conditions
— is reduced to zero during heavy rains,
fog, or at night. The effects of natural
interference are felt, too, even in radio
communication, when static from un-
shielded ignition and secondary electrical
circuits interrupt reception. Breeze Radio
Ignition Shielding, a product of years
of Breeze design and manufacture,
makes it possible to overcome this evil,
and insures static-free and dependable
transmission and reception of messages.
Produced in many sizes to designers’
specifications, this Shielding is in use
today on aircraft, tanks, and PT boats of
the U. S. Army, Navy, and Air Forces.
Used in conjunction with Breeze Flex-
ible Conduit and Fittings, assemblies can
be fabricated to meet the requirements

of any shielding problem.

: W CORPORATIONS mc{REZ) NEWARK, NEW JERSEY

COMMUNICATIONS FOR AUGUST 1943 & 43
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AIRCRAFT RADIO MAINTENANCE

by CHARLES W. McKEE

Supervisor of Aircraft Radio, Eastern Air Lines, Inc.

ROUTINE RADIO INSPECTION
(to be made abcard theAircraft)

ILISTENING TEST (NORMAL COVERAGE |
ON LOCAL AND DISTANT STATIONS.

CHECK FOR ENGINE
IGNITION INTERFERENCE
‘AND OTHER ELECTRICAL NOISES.

CHECK FOR NORMAL
GUADRANT RADIO RANGE
SIGNALS.

OPERATION OF REMOTE
TUNING CONTROL .

OFERATION ,MINIMUM BACK-LASH

TUNING CONTROL,SMOOTH |
AND FREE OF NCISE - ’

| 'NORMAL OPERATION OF :
RANGE FILTERS,
I {COMPARISON OF HEADSET UNITS [
H 1
D it A S —

FOR EQUAL RESPCNSE
INSTALLATION  ALIGNMENT

{ANTENNA TRIMING CONDENSER)

N aircraft communications, main-

tenance has an extremely vital

role, for flight efficiency depends
on maintenance proficiency.

Maintenance and Repair

Maintenance is not to be confused
with repair.  Maintenance is that tech-
nique used to hold or keep in a par-
ticular state. As applied to aircraft,
maintenance means the keeping of
equipment in such condition to render
normal performance. And in the con-
summation of this requirement it is
mandatory that consideration be given
certain irregularities that are aggra-
vated by adverse conditions encoun-
tered during normal flight. Briefly
these adverse effects include vibration,
temperature and pressure variations,
and humidity.

Normal performance, free of inter-
ruption, during each flight period of
service is of utmost importance for

64 o

MAINTENANCE OF
AIRCRAFT RAD'D RANGE RECEIVER
AND ASSQCIATED COMPONENTS

CHECK CONDITION OF ANTENNA,
INSULATORS LEAD-IN BASE
MOUNTING LIGHFTNING GAP.

CHECK RECEIVER MOUNTING BASE

PERIODIC BENCH TEST
(to be made in the Radio Shop)

MECHANICAL CONDITION OF CASE,
CHASSIS AND INTERNAL
RECEIVER PARTS .

ELECTRICAL CHECHK OF WIRING
CONNECTIONS . COMPONENTS
AND NORMAL SUPPLY VOLTAGE.

FASTENERS RUBBER SHOCK MOUNTS, ||

CABLE CONDUIT AND PLUG. |
o s Yo At i T

CHECK FOR MICROPHONIC
TUBES.

! CHECK MECHANICAL CONDITION OF l

REMOTE CONTROLS —INCLUDING
THEIR
NAME PLATES: SECURE
TC SHAFT. CORRECTLY
CHECK CONDITION OF FRICTION
LOCKS, PLUG CONNECTIONS.

l CHECK DIAL LIGHTS.

KNORBS

OF ANTENNA AND GROUND
"SHOULD BE POSITIVE .

any type of equipment. This feature is
emphasized in aircraft work.

Training Aircraft Radio Technicians

In training aircraft radio techni-
cians, there are two basic considera-
tions. The first involves the thorough
knowledge of the basic principles of
radio theory. The second concerns the
specialized requirements of aircraft
radio. This includes familiarization
with the purposes and services of the
equipment,

Aptitude

The development of an aptitude for
the specialized vocation of aircraft
radio maintenance assumes an impor-
tant position in training. Learning by
working the equipment, under the
guidance of experienced technicians,
can provide most of the training for
attainment of aptitude. This can be
accomplished by an assimilation of

COMMUNICATIONS FOR AUGUST 1943
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INDEXED

— | OSCILLATQR |
TRACKING. !

ALL UNITS SHOULD BE SECURED
IN'THEIR MOUNTS. CONNECTIONS

'DENTIFiCAT 'ON AND INDEX 1

VOLUME CONTROL
‘ ACTION.

RESONANT ]
OVER LOAD J

knowledge in the school shop with
the use of a mock-up, or by actual
maintenance work. The latter is an
essential to a certain degree.

Aircraft Radio Test Procedure

In determining the condition of an
aircraft radio system, a procedure af-
fording the answer to certain ques-
tions, must be followed. The ques-
tions or problems involved are , . .
Is the performance normal? If not,
what are the symptoms? Then, what
is the cause, and further, what are the
proper corrective measures that must
be taken?

To secure answers to the above
questions, we must have a maintenance
procedure, whereby the condition of
the radio station may be determined.
We must then acquaint the technician
with the use of this information to

provide for normal radio performance.

Broadly classified, there are three

AIRCRAFT COMMUNICATIONS
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POOR COMMUNICATIONS COST 2000 LIVES

%/z/ bt Ohrs 54&//,

HE unnecessary war of 1812 was declared two days after
Lord Castlereagh announced in England that the "Orders in
Council” (which caused the quarrel) would be repealed — but
the Congress of 1812 didn't get the news in time.

The final battle of New Orleans, costing 2.000 lives, was fought
| fifteen days after peace was signed at Ghent —but the armies

hadn’t heard the news.

Today news, propaganda, and battle orders can girdle the globe
in a second if communications equipment is functioning perfectly.

| Radio parts made of Formica help civil and military communi-
cations function perfectly because of Formica’s excellent insulating
qualities at radio and audio frequencies. In addition, Formica is
light, strong., tough, moisture resistant, and readily machined. A
material possessing such properties will have many new uses in the
close knit world of tomorrow, some uses in your product no doubt.

" THE FORMICA INSULATION COMPANY
46 35 Spring Grove Avenue, Cincinnati, Ohio
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An aircraft radio shop test bench. The rack and panel cabinets contain input power regulators, metering circuits and controls.

In testing

units, circuits and conditions that duplicate those of an actual aircraft installation are employed for the receiver under special test,

sources of information that we may

use to ascertain the condition of the

aircraft radio system. Briefly these
sources are:

(I)—Reference to pilot’s (or radio
operator’s) equipment log for a
report of recent radio perform-
ance comments. This report will
indicate whether radio trouble
was experienced during flight.

(2)—A further determination of the
status of the equipment perform-
ance is possible by making a
complete operational check of the
aircraft radio system.

(3)—A thorough mechanical inspec-
tion of the radio installation will
give much desirable information.

With due consideration given to the
above factors during a routine check

of the radio system supplemented by a

thorough investigation and observa-

tion, it will be possible to locate ir-
regularities. It will also be possible
to find those conditions that would, if
not corrected, contribute to a radio
failure at some later date. It must be
remembered that in many cases a radio
failure is the result of a neglected
irregularity (apparently of a very
trifling nature at the beginning)
which later developed to be a major
defect. From this, it can be readily
seen that maintenance is rightfully
defined as the work involved to keep
all parts in condition, so that the equip-
ment will perform, without interrup-
tion, the services for which it was

designed. To accomplish this, it is im-

perative that the technician be famil-

iar with circuit functions and normal

performance. ‘Thorough investigations
are essential. The technician must not
Jump to conclusions.

Almost anyone can repair a broken
part of the installation or equipment
after it has failed. Real ingenuity,
however, is a mandatory requirement
to correct possible defects and to
maintain the radio system with the
fewest possible irregularities.

Classification of Performance

The pilot’s report of radio perform-
ance broadly fits into two classifica-
tions:

(1)—Mechanical—electrical.
(2)—Abnormal operation.

Usually, the mechanical-electrical
reported troubles’ corrections are of
an obvious nature. They include broken
parts, such as broken headset cords,
blown fuses, loose cable connector
plugs, broken bonds, loose apparatus
mounts, broken or loose antenna leads,
defective meters, also conditions like
low battery voltage, or ignition inter-
ference, etc.

Abnormal operation, for sake of
clarity for discussion, may be divided
into three general parts:

(I)—Radio conditions,

(2)—Incorrect use of the radio equip-
ment operational controls.

(3)—Malfunctioning of the equip-
ment.

Radio Conditions

It is easy to jump to the conclusion
that since the pilot said that the com-
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munications equipment was good only
for short range, or that the radio com-
pass gave erroneous bearings, the
trouble was due to static, skip or night
effect. In some cases it is true that
these or other uncontrollable factors
are the causes for poor performance.
But we cannot be definite about the
cause until a thorough investigation
has been made. It is not plausible to
assume this cause even when you know
that poor radio conditions do exist.
Because it is possible for a combina-
tion of adverse radio conditions and a
radio system defect to exist simultane-
ously.

Operational Control Use

The incorrect use of operational
controls is not a common condition.
Pilots who are familiar with the op-
eration of the radio and new pilots
who have been well schooled in the
use of the radio, usually know the con-
trols. However, at some time or an-
other, he can be expected to encounter
this kind of trouble. It is difficult to
make a decision as to a fault in this
category. In order to cope with this

type of trouble, it is necessary to make

a study of the possible misuse of the
controls and to learn of the associated
symptoms.

Malfunctioning of the equipment of
a radio system where the trouble
could be in one of several units is one
problem that requires careful _consid-
eration. Sometimes the cause is very
obvious; while in some ‘instances the
cause is not at first apparent. Much

AIRCRAFT COMMUNICATIONS
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STENOGRAPHERS

- and some have been with us for a good many years. Now they form
a solid battlefront behind the fighting front. Thanks to these men and

women, the Kenyon Transformer Co. is building not only more trans-

formers . . . something which, in view of the excellence of our product,

we thought was impossible.

Valiant People . . . their hands are tough, their eyes are sharp,

and their minds are determined. And, when day is done,
you will find them at a Red Cross blood bank, or tending

1 a Victory Garden, or collecting scrap-metal—doing just

. what America expects us all to do in this monumental

struggle for human rights and dignity.

Your War Bonds help
the war effort—
buy more!

| THE MARK OF EXCELLENCE

'KENYON TRANSFORMER CO0., Inc. w1
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the

using
method of process of elimination. This
involves changing each unit of the
cquipment involved, piece by piece,

can be accomplished by

and noting the results after each
change.

A good rule to follow when diag-
nosing a defect in the radio system is
first to examine for all of the simple
causes . . . What is the trouble? Is
power delivered from the input sup-
ply? Is the fuse open? If so, is the
short circuit or cause of excessive cur-

rent still present?
Typical Case Histories

In the following examples no refer-
ence will be made to those of an ob-
vious nature. Some of these exam-
ples are isolated cases, but are good
from the illustrative point of view.

Example 1—From test, it appeared
that one of two microphones (each
were plugged into their respective
jack boxes) was weak. After replac-
ing the microphone that appeared to
be the weak one, with one that was
known to be normal, it also checked as
a weak unit. The cause of this was
due to an accidental parallel operation
of the microphones. The microphone
that tested normal in the circuit was
the one that caused the trouble. This
was due to the switch being jammed
in the make position. When the good

with care.

microphone switch was closed, both
microphones were actually connected
parallel in the circuit.

Example 2—This example refers to
a control switch that is connected in
the circuit of a relay coil. Several
such installations were delivered from
the factory. On only one plane the
pilot reported that he received an elec-
tric shock when he used this control
switch.  Investigation showed that
this switch had its metal push button
connected to the high side of the line.
The switches on all other installations
had the enclosed center contact con-
nected to the high side and the button
switch terminal to ground. In this
reported case of trouble, the pilot was
receiving the tnductive surge of the
12-volt operated relay coil.

Example 3—Abnormal relay opera-
tion is not always due to the adjust-
ment of the spring tension or arma-
ture gap. An actual occurrence is re-
lated.

A relay failed to release when the
energizing circuit switch was opened.
Investigation showed that the relay
adjustments were correct. Further
investigation showed that the relay
control circuit wiring had a low resis-
tance path to ground. In this case
leakage through the insulation of the
wire was not enough to close the relay,

68 © COMMUNICATIONS FOR AUGUST 1943
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Units used in compass work require careful maintenance.
These units are very delicate and must be inspected regularly

At left, is a view of a disc type corrector unit show-
ing the rachet and roller used in a compass. A cut and
uncut disc is shown below the unit. These discs are quite
interesting. For, on them are marked the polar coordinates
with radial lines at 15° intervals. A disc so graduated is of
great assistance in determining the layout for cutting the
contour of the cam in accordance with a correction curve.

A view of an adjustable steel tape type
corrector unit that is also used in compass
work. The adjustable feature is obtained by
using a circular steel tape supported at 15°
intervals by adjustment screws.
°

AIRCRAFT COMMUNICATIONS
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but the current was sufficient to hold
the relay closed after each operation
sequence until vibration interfered.
The circuit design dictated that the
relay be of a low current type and that
the control switch be located in the
return side of the circuit. The correc-

tior} was made by use of a better grade
of insulated wire.

Example 4—During the time that a
certain type transmitter (equipped
with a ventilating fan—was being
used, a scent of burning insulation was
apparent. The first indication was
that it was from the transmitter. Fur-
ther investigation showed that it was
the dynamotor (located adjacent to the
transmitter) that was overheated. The
belief that the odor came from the
transmitter was due to the transmitter
ventilating fan source of input air,
which was near the dynamotor. If the
first deduction had been considered
final, the transmitter would have been
changed and the failing dynamotor
would not have been replaced.

Example 5—In this case we find a
phenomenon that was caused by a high
resistance connection (corrosion) in
an antenna lead-in connection that was
a part of the antenna used with a low
frequency receiver. The symptoms
were that this low frequency receiver
would operate for a short interval
only, after a transmission on the h-f
two-way system. Apparently, a con-
tiguity of the circuit occurred through
the corroded connection. Conduction
was effected by the inducted r-f from
the h-f transmitter. The trouble was
remedied by cleaning the corrosion
from the connection. Loose corroded
connections especially those in an
audio circuit sometimes result in a rec-
tifying action. A good soldered con-
nection is a remedy to preclude this
type of defect.

Example 6—A shorted jack or head-
set level control resulted in a short
circuit of the receiver output that is
selected by that particular selector
switch. The symptom here was con-
fusing. All audio lines for each re-
ceiver output ran parallel through each
jack box; thus the audio that is
shorted will change as the defective
selector switch position is changed.

Listening Test

In some installations, it is possible
that one receiver will introduce noise
into another receiver. The check
should include a. listening test on the
other receiver while.the subject re-
ceiver is operating.

It is also good practice to check the
operation of the equipment from each

AIRCRAFT COMMUNICATIONS

contro] position using the headset and
microphone that is assigned to that
station.

Whenever a unit is opened or ad-
justed subsequent to the check-out
operational test, the equipment in-
volved should be given a reoperational
check.

It is not mandatory that one follows
any one certain prescribed procedure
of the several possible ones that could
be used in making a routine radio in-
spection. It is an advantage that one
routine system be selected and used
methodically. For it will be of benefit
in preventing possible omission of cer-
tain checks. It must be remembered
that when this routine procedure is set
up, a logical order should be arranged.

Operational Checks

A brief illustration will be of value
in making this point clear. Suppose
an operation check is being made in a
radio beacon receiver. A listening
check shows that the receiver is oper-
ating. This alone is not enough be-
cause there are other vital operating
characteristics that must be checked.

They include:

(1)~—The receiver tuning dial read-
ing. Is it within alignment tolerance
of the assigned frequency of the sta-
tion to which the receiver is tuned?

(2)—Is the remote tuning control
shaft operation smooth? Does it in-
troduce a noise in the receiver?

(3)—Does the receiver volume con-
trol give adequate control on strong
as well as medium weak stations? The
action of control must be smooth and
free from sudden volume changes. For
correct beam flying procedure, normal
volume control action is equal in im-
portance to the observation of the
course signal.

(4)—Normal course signal charac-
teristics must be checked too. This
can be done by referring to the radio
range chart. Ground location with ref-
erence to the station will show that
you should receive a certain course
signal. It may be an 4, N or on
course as the case may be.

Safety Precautions

Your work is as safe as you make
it; conversely, it is as much a hazard
as you make it. A few precautions
are given for guidance.

The radio equipment should not be
operated while the plane is being
gassed or when gas lines are open or
when someone may accidentally con-
tact the antenna, etc.

Even when the propeller is not in
motion, one should not walk within the
propeller line. People have been shot
by a supposedly empty gun.

There should be no tampering with
the landing gear retracting controls,
cowl flap controls, or other controls
and particularly those with which you
are not familiar.

Tt is wise to observe various condi-
tions that could, if not properly con-
sidered, present a hazard. For exam-
ple, on one type of plane, which has
been on jacks, the extended struts do
not recede immediately when jacks
are removed. You can avoid placing
vourself in a pinned-in position because
when the plane settles, it will move as
much as 18 inches.

Accidental short circuits while work-
ing on the equipment, should be
avoided. When doing mechanical work
on the unit, it is good practice to first
open the input power line. At all
times necessary precaution should be
exercised to avoid accidental contact
with high voltage circuits.

Design Changes

When assigned to maintenance
work, it is a good policy #not to make
design changes. To do so may lead
to unforeseen difficulties. Suppose we
refer to a practical example.

BFO Design Problem

In a certain type of automatic radio
compass, a beat frequency oscillator
was used primarily to receive c-w sig-
nals in order to identify them for radio
bearing purposes. The operator at
times found it desirable to use this
compass receiver for c-w communica-
tions. Due to low bfo ejection volt-
age, the signal received was not fully
modulated. It was a simple matter to
make a design change and obtain a
larger ejection voltage. This idea
might appear logical until we find that
the automatic compass with bfo oper-
ating and the receiver, tuned slightly
off zero, beat with the signal (about
48 cycles). This extra source of 48
cycles could then take over from the
governing 48-cycle oscillator and give
a bearing of 30 to 40 degrees in error.
We can see that the designer had a
reason for using a low value of beat
frequency oscillator ejection voltage.

Six-Volt Tubes in Duplex Functions

We have another example where a
6-volt filament type tube was used as
an oscillator for the alternate purpose
of transmitter-oscillator and receiver-
hetrodyne oscillator. The radio de-
signer used a series filament resistor
with this 6-volt tube across a 12-volt
supply line. The oscillator-tube fila-
ment could have been connected series

with another 6-volt tube of same cur-

rent value, thereby saving a resistor
and the apparently unnecessary power
(Continued on page 103)
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NEWS BRIEFS OF THE

APCO CONVENTION

The tenth annual National Convention of
the Associated Police Communications
Officers will be held at the Hotel Loraine,
Madison, Wisconsin, on August 30, 31,
September 1 and 2. Featured during this
War Communications Conference will be
talks on priorities, civilian defense, police
activities, and 118 mc and the WERS.
Trips will be made to the U. S. Naval
Training School at the University of
Wisconsin and the Truax Field, Army
Air Force Radio School.

* * *
MAJOR FALKNOR'S POST
GOES TO BELOUNGY

James Beloungy, who for the past year
has been in charge of the vacuum tube
rebuilding plant of Freeland & Olschner,
in New Orleans, has been named chief
engineer of the CBS Central Division,
He succeeds Major Frank B. Falknor,
now in the Army.
* * *

NEW TRADE MARK FOR
NORTH AMERICAN PHILIPS

A new trade mark Norelce, has been
announced by North American Philips
Company, Inc., Dobbs Ferry, N. Y. It
will be applied to products handled by
the Industrial Electronics Division, 419
Fourth Avenue, New York.

These products will include electronic
temperature indicators; direct reading
frequency meters: searchray (industrial
and rescarch X-ray) apparatus, and
X-ray quartz crystal analysis apparatus.

The trademark will also cover cathode
ray tubes; transmitter, amplifier and rec-
tifier tubes; quartz oscillator plates; fine
wire of all drawable metals (bare, plated
and enameled), and diamond dies, all
of which will continue to be handled di-
rect from the Dobbs Ferry plant.

x % %

K. C. PRINCE WITH NAVY

Kenneth C. Prince, Chicago attorney,
who has served ‘as executive secretary of
the Sales Managers Club, Western Group
(now Association of Electronic Parts and
Equipment Manufacturers), for nine
vears, has been commissioned Lieutenant
(j.g.) in the United States Naval Re-
serve.

Lieutenant [j.g.) Kenneth C. Prince

MICA-KINKS

I am just a little guy,
They call me Mike O’De_nser,
They sell me now for a price
That’s handsome high and fancy.

I wish I wasn't quite so high,
So I can rest in peace,

In a stock bin or a radio,
To do as I damn please.

The guy they call “Priority”,
Is watching like a hawk,
You can’t go here! You can’t go
there!
Not even for a walk.

The engineers are crazy,
They get me all agog,

They like to see me grow a tail
Instead of just a lug.

I'm being checked and counted,
Until I'm good and sore,

'Cause I have a “Capacity”
For so much and no more.

But I am glad to do my share,
To fight for our nation,
And rather proud of the fact
That I am “tops” for the dura-
tion.

Ralph Berkman
Lafayette Radio Corperation
Chicago, ilinois

* ok %

WHITE STAR FOR RADIO
RECEPTOR "E" FLAG

Radio Receptor Company, Inc,, 251 West
19th Street, New York City, has won
a white star for their Army-Navy “E”
flag.

Radio Receptor has been engaged in
manufacturing ground-to-air radio navi-
gational communications, airport traffic
control equipment, and other electronic
devices since 1922.

Ludwig Arnson is president of Radio
Receptor Company, Inc.

Ludwig Arnson, president of Radio Receptor
Company, Inc.

MONTH - - . —

RADIO WIRE RELIEF

Radio jobbers have been told by the
WPB that they may apply for relief on
Form PD-470 (WPB-1161) listing froz-
en stocks of copper wire mill products by
amounts, sizes and types which cannot be
sold in accordance with CMP regulation
4. In the event an application should be
approved by WPB, copper wire sold un-
der such authorization cannot be replaced
in stock. . b

CORDERMAN JOINS W. E,

Roy C. Corderman, formerly assistant
chief of the OWI Bureau of Communi-
cations Facilities, is now with the radio
division of Western Electric, 120 Broad-
way, New York. Mr. Corderman has
been on leave from A. T. & T. since
December 1, 1941. He will continue with
war work in the government contract sec-
tion of Western Electric.

* kX

LOYD A. BRIGGS WINS V-P POST
WITH RCA COMMUNICATIONS

Loyd A. Briggs, general superintendent,
of RCA Communications, Inc., has been
promoted to vice president and general
superintendent.

Mr. Briggs is former European com-
munications manager of RCAC in Lon-
don.

* k%
ROSENBAUM, WFIL PRESIDENT,
NOW LIEUTENANT COLONEL

Samuel R. Rosenbaum, president of
WFIL and vice president of Albert M.
Greenfield & Co., has been appointed to
the rank of Lieutenant Colonel, United
States Army Special Reserve, for service
in the Division of Military Government
of Occupied Territories.

Roger W. Clipp has been named exec-
utive vice president to exercise full exec-
utive powers as president during - Mr.
Rosenbaum’s absence.

* %k %k

LAFAYETTE RADIO EXPANDS
SCHOOL DIVISION

The Schools Division of Lafayette Radio
Corporation, Chicago, Ill., headed by Ar-
thur J. Rattray, has recently been en-
larged and expanded. This department
was established to give consultation serv-
ice to schools and colleges on radio train-
ing programs and engineering problems,

A new brochure on radio training kits

(Continued - on page 82)

Arthur J. Rattray, head of the Schools
Division, Lafayette Radio Corporation.
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“BABIES AND JUNIORS" (25 to 75 waltts)

[ MANUFACTURERS. OF

...a typical B&aW high-power coil

Over 10" in diameter by 20" long, and designed
for 10 KW. service, this variable-link final ampli-
fier, plate coil, is a good example of B & W engi-
neering at work on the job of matching modern
inductor requiremeants. B & W Inductors of this
general type are available in all standard fre-
quency ranges. Coils are bolted in place, and may
be switched for band-changing with a minimum
of time and effort. Connections are silver-soldered,

and all metal parts, including coils, are heavily
silver-plated. Coils in the unit illustrated are of
% copper tubing. Other B & W Air Inductors of
this type utilize tubing as large as 1.

FAST DELIVERIES on all B& W Air Inductor
types are assured by our greatly expanded facili-
ties, and straight-line production on most smaller
types. Engineering data on any type upon request.

BARKER & WILLIAMSON, 235 Fairfield Ave., Upper Darby, Pa.

Air Inductors

STANDARD TYPES (100 watts to 1 KW.)

SPECIAL HIGH-POWER TYPES
(to 10 KW. and above)

TURRETS — BAND HOPPERS —
SWINGING LINK ASSEMBLIES, ETC.

SPECIAL RADIO AND ELECTRONIC
EQUIPMENT ASSEMBLIES

Variable Air Condensers
(Integral neutralizing types)

=
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THE INDUSTRY OFFERS ---—---— ... —

SEARCHRAY INSPECTION UNIT

A Searchray for X-ray inspection of
small parts, moulds, castings of light
alloys, ceramics, plastics and rubber ;
packaged food products ; assemblies, semi-
finished and finished products, is now
being marketed by the Industrial Elec-
tronics Division of North American
Philips Company, Inc., 419 Fourth Ave-
nue, N. Y. City. The object under inspec-
tion can be instantly seen fluoroscopically
through an cye-level eye-piece.

Safety for the operator is assured by
a rayproof, shockproof housing with fuil
automatic electric interlocks which inter-
rupt the circuit while the compartment
door is open.

Searchray is supplied with accessories
which permit radiographic examination
covering a maximum area of 11”x14”4
using standard 12”x14” X-ray film or
paper. The article compartment is 217
long x 18" deep x9” high. The fuoro-
SCOpIC screen measures 12'x16” with
812"x1125" being the maximum area ob-:
servable at any one time. Approximately
69" high x 2614" wide x 24" deep, and
weighs approximately 425 |bs.

RECORD-MARKER

A record-marking method, the Spot-O-
Graph, to provide individual timing of
sound effects and music, has been market-
ed by Heroservice, 45 West 45th Street,
New York City.

It is in the form of an ordinary recotd,
but with a cone-shaped partition down
the center, on each side of which there
is a minutely graded scale, so that the
needle can fit exactly in the right spot.

Spot-O-Graph records come in 10",
12" and 16" sizes.

LOCKING RING FOR SOCKETS

A locking ring for use with sockets has
been developed and patented by the A. W.
Franklin Manufacturing Company, 175
Varick Street, New York City.

The Franklin locking ring fits between
the chassis and the component to be
locked; a simple tool is placed over the
component and a 1§ turn to the right se-
curely locks the component to the chassis ;
a further 4 turn does the unlocking.

® kK
ADJUSTABLE FLY CUTTER

A fly cutter for cutting holes or discs in
metals of thicknesses up to one inch, in-
cluding boiler plate, stainless steel, cast
iron, plastics, and other “problem” ma-
terials, is now available from Robert H.
Clark Company, 3424 Sunset Boulevard,
Los Angeles 26, California.

The tool is obtainable with straight or
tapered shank and covers expansions of
4" to 10" in diameter, including all deci-
mal or fractional intermediate sizes.

HIGH-ALTITUDE GENERATOR
BRUSHES

Generator brushes for airplane use at
altitudes above 30,000 feet have been de-
veloped by the Stackpole Carbon Com-
pany, St. Marys, Penn,

These brushes are treated with a spe-
cial process developed by the Westing-
house Electric & Mfg. Company.
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GIANT CONDENSER USES
NON-CRITICAL MATERIALS

A 200,000-volt, 2500-mmfd air condenser
using non-critical materials has been
constructed in a Newark plant of the
Federal Telephone and Radio Corpora-
tion. It is employed in the company’s
high-powered transmitter laboratories as
a phantom antenna capacitor.

Condensers of this type were formerly
manufactured from aluminum and about
half a ton of metal would ordinarily have.
been used for a capacitor of this size. In
its present state, it consists of twelve
hollow plates of 10-gauge sheet steel,
each 313" in overall thickness. The plates
are seventy-six inches square, welded to-
gether on the sides. The plates were first
copper-plated and then nickel-plated and
given a high polish. Plating was to im-
prove conduction and efhciency. The
highly polished balls at either end of
each hollow plate are actually shields.
Their job is to prevent electricity from
being dissipated into the air at the high
voltages used. The supporting insulators
shown were designed for 400,000 volts
dry flashover.

The entire assembly stands over ten
feet high and weighs over 2,000 pounds.

JONES PLUGS AND SOCKETS

A new series of multi-contact plugs and
sockets have been designed by Howard B.
Jones, 2460 W, George Street, Chicago

18, Illinois. This new line is known as
the 2400 series and is interchangeable
with the present 400 series.
The plug and socket bodies are of
BM120 formula bakelite moulded accord-
(Continued on page 94)
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* Tﬁe large and complete Guthman u:Supe'r Q Wife" ,
‘Manufacturing Department serves the leading manvufacturers of radio equnpment
wﬂh standurd types -of lltzendrnht und textlle served wire for RF use.

»

EDWIN | GUTHMAN & COG .

15 SOUTH THROOP STREET CHICAGO
PRECISION MANUFACTURERS AND ENGINEERS OF RADIO AND ELECTRICAL EQUIPMENT

COMMUNICATIONS FOR AUGUST 1943 o 73

wwWwW americanradiohistorv com

~a b N

e



www.americanradiohistory.com

CARRIER CURRENT TRANSMISSION

as to an antenna and feeder system.
can seldom be obtained because of the
varying impedance of the power line.
Capacity is necessary in the matching
circuit for two reasons. First, it is
necessary to keep the 60-cycle power
out of the transmitter. Second, we
must match the transmitter to the line
impedance, which is generally highly
capacitive. The residential load is usu-
ally of a resistive nature, because of
the lamp load. This is generally more
capacitive than inductive. In commer-
cial areas, with heavy motor loads, the
circuit would tend to be of a highly
inductive nature. To effect a match
to these different type loads, the cou-
pling coil is furnished with matching
taps. And the capacity is varied by
trial and error method. Generally,
capacitors of from .01 to .04 mid will
prove satisfactory.

To measure the radio frequency in-
puts to the line, an r-f ammeter in-
serted in series with the circuit can be
used.

Substation Problems

Sub-stations in the distribution sys-
tem present additional problems, such
as: (1)—Segregated buses. (2)—
Shunt loads. (3)—Feeder distribu-
tion from the station. If the transmit-
ter is feeding into a feeder of one bus
in the segregated buses, losses occur in
the power transformer. And due to
short lengths of the buses, even though
one bus may be above the other, the

15)

(Continued from page

loss in inductive coupling from one

length to the other is high.

Transfer of energy is dependent on
the signal passing through the power
transformer. We thus arrive at the
problem of shunt losses. The larger
the transformer, the greater the capaci-
tive reactance, therefore causing a
greater loss of tue signal to ground.
Also the voltage regulators on the
feeders add additional loads to ground.
In spite of this, a percentage of the

74 ¢ COMMUNICATIONS FOR AUGUST 1943

Figures 6 (left) and 7 (below)

In Figure 6, Harry Lyon at a typical carrier
current transmission installation. At extreme |
right appears a 150-kc carrier current frans-}
mitter. In this installation are also a 114-mc |
space transmitter and the necessary receivers
for both carrier current and space recep-
tion. In Figure 7, is shown an interesting |
carrier current installation atop a mounfain.[
The two switches in front on the right hand
side of the desk are for remote control. The 1
left hand switch is for the a-c power supply
to the transmitter. The right hand switch |
controls the plate supply to the oscillator.
At the microphone is Richard Moore, whof
operates this particular installation,

e e ¢

signal will pass beyond the sub-station
In tests, signals have been found to
pass through three sub-stations of
fairly high capacity. Beyond this, the
signal falls off rapidly into the normal™
line noise, thus becoming inaudible. ¥

Tuned Isolating Circuits L

Where the transmitted signal enters .
one bus and leaves the sub-station on
another, the outgoing signal will be!

\
.

(Continued on page 106)
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% B


www.americanradiohistory.com

e S

THICKSKINNED
|

“gATIL

Beneath their many inches of armor-plate, Uncle Sam’s
battlewagons are as filnely co-ordinated as champion
boxers . . . instantly responsive to commands. A network
of nerves . . . the lines of electric communication . . . runs
through the ship. The command, “Battle Stations!" is
electric . . . literally.

To keep these nerves alive with energy is one of the
war jobs now being done by Stancor Transformers. When
peace is won, American industry will enter a new age of
electronics . . . the transformation of electric power to
build and serve a happier world. Stancor engineers are
preparing, by foresighted research; to serve the needs

of peace after victory.

STANDARD TRANSFORMER CORPORATION - 1500 NORTH HALSTED STREET-CHICAGO
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ANTENNA ARRAY DESIGN

(Continued from page 21)

L
Figure 14
200° 160° Here we e an illustrati 1
00" 160" 200° Galns T et St
®
220° 140°
140 ol each antenna fed individually with the
“result. The relationship between any|
pair of voltages fed to antennae will|
be determined by the result of the‘
Fourier analysis. !
(7)—In order to obtain the exact|
saed 120° pattern of step I, it will be necessary|
120° 240° to use an infinite number of antennae. |
However, the exact number of an-|
tennae necessary can be obtained by|
plotting patterns of the result of step |
260 100° 5, using only a finite number of an-|
oo pe0” tennae. The number of antennae ac-
tually used will be determined finally |
by how closely it is desired to actually
= 55 2 51 obtain the pattern of step 1. ',
80° ‘ 280° E le 1 {
i xample
l In Figure 8 is shown a pattern
¥0- which was needed in a special case
| . where it was necessary to have the
300° 404 60 :
60" 300° null very sharp with a great deal of
~5|0— power right off the null point. It is
also desirable to have no other nulls
L6 0 -1 than those perpendicular to the array.
| Figure 8 was replotted in rectangular
-7 0 coordinates as shown in Figure 9,!
| where (150 sin §) is used as the!
358,' 8|0 3“‘2%', abscissa. Figure 9 is very close to a
o perfect sawtooth whose Fourier anal-"
ysis yields equation 14.
e 160 25 g = Esin (150 sing) 4
20° 340°
E
—sin (300°sing) + ... + |
2 |
E !
design of antenna arrays. should be done with the thought of — sin (n 150 g)
keeping the harmonic content of the .- f

Practical Application

The practical application of the
foregoing theory is done using the
following steps:

(1)—Plot g versus @ for the desired
pattern.

(2)—Decide on a value of s,, A
good value to choose is about 150°.

(3)—Replot ¢ of step I versus
(s:sin@). This is done by picking
various values of ¢, calculating
(sisin @) and obtaining the value of ¢
at that value of ¢ from the diagram of
step 1. It is best to plot this curve
from —s,° to + s,° of the (s,sin @)
coordinate.

(4)—Extend the curve obtained in
step 3 arbitrarily to the part where
(sisinf) is equal to -+ 180° and
(s:sinf) is equal to — 180°. This

76 o

wave of step 3 as low as possible.

(5)—Now any method of Fourier
analysis can be used to analyze the
wave obtained in step 4. The d-c
component will give the value of E,.
The fundamental component will give
the voltage necessary for E, and the
harmonics will give the voltages nec-
essary for E,, E, E, etc. It should
be kept in mind that these are all pro-
portional voltages.

(6)—Ii the pattern is not symmetri-
cal about the origin, it will be neces-
sary to employ both the cosine and
sine functions. This means that the
same pair of antennae will have to be
fed with a certain voltage in phase
and another pair of voltages 180° out
of phase. The voltage in each an-
tennae may be added vectorially and
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(14)

This means that the d-c component |
is zero or that the center antenna will |
have no voltage in it and may be left |
out. The first pair of antennae will |
be spaced 150° to each side of the
center, and fed 180° out of phase with |
one another with a voltage E. The
second pair will be spaced 300° to
each side of the center and fed in the |
same phase relationship as the first
pair with one half E, the voltage on
the first pair. The n’th pair will be
spaced # times 150° to each side of I
the center and fed with one-n’th the
voltage E. In order to show the ef-
fect of using different numbers of
harmonics a few patterns were cal-
culated. With three pairs of antennae,

(Continued on page 78)

ANTENNA DESIGN"
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CAMP LEE —

Echophone Model EC-1
(Illustrated) a compact communications receiver ‘

with every necessary feature for good reception.
Covers from 550 kc. to 30 mc. on three bands. Elec-

trical bandspread on all bands. Six tubes. Self- EaESEE

contained speaker. Operates on 115-125 volts AC .. a m‘:,,, i

S M
or DC. ety

ECHOPHONE RADIO CO., 201 EAST 26th ST., CHICAGO, ILLINOIS
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ANTENNA ARRAY DESIGN

Figure 5

lllustration of example 2 using four pair of
antennae. Note that this provides a much
sharper lobe, but it still has minor lobes.
The minor lobes, however, are at right
angles to the antenna array and can be
reduced very considerably by making the
array out of a dipole antenna that would
only radiate a minor amount to the sides.

[

Figure 10 was obtained. If six pairs
of antennae are used, we have the
pattern of Figure 11. Figure 11 is
closer to the desired pattern of Figure
8. However, six pairs of antennae
means twelve antennae stretched over
a space of 1800°, which is quite a
large array. The more antennae that
are used the closer the finished pat-
tern would approach the desired pat-
tern of Figure 8.

Example 2

In this case a pattern shown in
Figure 12 is desired. This is a very
sharp lobe perpendicular to the an-
tenna array. Replotting Figure ‘12 in
rectangular coordinates with (150
sin 6) as the abscissa, we obtain
Figure 13. The analysis is simplified
if we put a negative pulse at — 180°
and + 180° as shown. When the
wave of Figure 13 is analyzed by
means of any convenient Fourier
analysis, equation 15 is obtained.

€ = Ecos (150sin 9) +
Ecos (450sing) + ... +
Ecos [(2n—1) 150 sin 6]

(15)

Summation of Odd Cosine Terms
Sharp Lobes

It can be seen that we have here a
summation of odd cosine terms.
Using three harmonics, the first, third
and fifth, the diagram shown in
Figure 14 results. In this case all of
the antennae are fed with equal power
as shown by equation 15 and they are
all fed in phase. This gives a very
sharp major lobe but includes a num-
ber of minor lobes. Using four pairs
of antennae, we secure the pattern
shown in Figure 15. This gives a
much sharper major lobe, but still
contains large minor lobes. The minor
lobes, however, are at right angles to
the antenna array and can be reduced
very considerably by making the array
out of dipole antennae that would only
radiate a minor amount to the sides.
The effects of six pairs of antennae

(Continued from page 76)

200° .
160° 180
220°
140°
240" \J 120"
120° 240°
260° 100°
100" 260°
2807 oL
80" 280°
20
300° 60°
60° /60
50 e 1
w7
60 A
7.
70 5%
320° "fk,‘ 40°
40" L 320
190 £
: 100 e
340° 20°
20* 340°

have also been studied. Such an ar-
rangement provided an extremely
sharp lobe, but still contained a notice-
able secondary lobe at 20°.

Rotation of Patterns

A very interesting example can be
illustrated by calculating a number of
patterns wherein the sharp lobe is
rotated through a large angle. Thus
it is possible with the use of stationary
antennae to rotate a sharp lobe elec-
tronically. It must be remembered,
however, that the pattern will be sym-
metrical about the 90°—270° line, and
there will be a second lobe existing
there. By the proper combination of
different sets of antennae, it seems pos-
sible to have a sirgle maximum lobe
which can be shifted through practi-
cally any angle. However, the array
will be extremely complicated and the
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results would not seem to warrant the
extensive equipment required. It is
also possible to rotate a null point in a
similar manner, but again a second null
point would exist, which is also sym-
metrical about the 90°—270° line.

Conclusion

Fourier analysis can be applied to
obtain specified antenna patterns. The
examples shown here were confined to
cosine and sine functions. A com-
bination of sine and cosine terms can
be used if any occasion should arise.
It would mean, however, that each an-
tenna would have to be supplied with a
different amount of power and in that
manner be individually controlled.

Credits

My thanks to J. Kaplan for his help
in calculating some of the patterns.

ANTENNA DESIGN
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| COMMERCIAL AND EXPERIMENTAL F-M BROADCAST LICENSES WITH PERMANENT OR TEMPORARY FACILITIES
[See Raymond Guy paper, pp. 30, 32, 34, 35, 36]

Coverage
Fregq. Call Specified
MC) Letters Licensee Location $q. Miles Remarks
43.1 W3INY Edwin H. Armstrong Alpine, N. J. 15,610 Commercial
439 W3IINY City of New York New York, N. Y. 3,889 Connmercial with temporary
facilities
447 W47NY Muzak Radio Broadcasting Station, New York, N. Y. 8,500 Commmercial with temporary
3 Inc. facilities
45.1  WZIXWG National Broadcasting Co., Inc. New York, N. Y. 1,000-W Experimental, class 2
3 (Power)
459 W359NY Interstate Broadcasting Co., Inc. New York, N. Y. 8,500 Commiercial with temporary
facilities
46.3 W63NY Marcus Loew New York, N. Y. 8,500 Commercial with temporary
(T-Cliffside Park, facilities
N. J.)
467 W67NY  Columbia Broadcasting System, Inc. ~ New York, N. Y. 8,500 Commercial with temporary
facilities
47.1  W7INY Bamberger Broadcasting Service, New York, N. Y. 8,500 Commercial with temporary
Inc. facilities
47.5 W75NY Metropolitan Television Co. New York, N. Y. 8,500 Commercial with temporary
facilities
449 W49PII Pennsylvania Broadcasting Co. Philadelphia, Pa. 9,300 Commercial with temporary
facilities
453 W33PH WIIL Broadcasting Co., Inc. Philadelphia, Pa. 9,300 Commercial
457 WS57PH  Westinghouse Philadelphia, Pa. 9,300 Commercial with temporary
facilities
469 WO69PH WCAU Broadcasting Co. Philadelphia, Pa. 9,300 Commercial with temporary
facilities
473 W73PH William Penn Broadcasting Corp.  Philadelphia, Pa. 9,300 Commercial with temporary
» facilities
45.1 WS3SIC Zenith Radio Corp. Chicago, IlL 10,800 Commercial
459 W59C WGN, Inc. Chicago, Il 10,800 Commercial with temporary
) (T-Schaumberg) facilities '
467 W67C Columbia Broadcasting System, Inc.  Chicago, Ill. 10,800 Commercial with temporary
facilities
475 W75C Moody Bible Institute Chicago, Ill. 10,950 Commercial with temporary
(T-Addison) facilities
439 W39B Yankee Network Boston, Mass. 31,000 Commercial with temporary
(T-Mt. Washing- facilities
ton, N. H.)
443 W43B Yankee Network Boston, Mass. 19,000 Commercial
(T-Paxton)
46.7 W67B Westinghouse Boston, Mass. 6,700 Commercial with temporary
(T-Hull) facilities
445 W45D Evening News Detroit, Mich. 6,328 Commercial with temporary
facilities
449 W49D John Lord Booth Detroit, Mich. 6,300 Construction permit. Oper-
ating  experimentally
under special authority
447 W47P WWSW, Inc. Pittsburgh, Pa. 8,400 Commercial
475 W75P Westinghouse Pittsburgh, Pa. 8,400 Commercial with temporary
facilities
432 W3XO Jansky-Bailey Washington, D. C. 100-W Experimental
(Power)
445 K451LA Don Lee Broadcasting System Los Angeles, Calif. 6,944 Commercial with temporary
facilities
451 WS5IR Stromberg-Carlson Rochester, N. Y. 3,200 Commercial
449 K49KC  Commercial Radio Equipment Co. Kansas City, Mo. 4,400 Commercial with temporary
facilities
465 WOXER Midland Broadcasting Co., Inc. Kansas City, Mo. 1,500 Developmental broadcast
station with authority to
operate experimentally
447  WA47A Capitol Broadcasting Co., Inc. Schenectady, N. Y. 0,589 Commercial with temporary

(Continued on page 83)

facilities
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Reviews of

the

TALK...

Latest

Technical

Literofurq

ORCANIC CHEMISTRY
SIMPLIFIED

By Rudolph Macy, Ph.D.,
Chemical Warfare Service, formerly
Ass't Professor of Chemistry, Uni-
versity of Maine . . . 431 pp. . . .
8rooklyn, New York: Chemical Pub-
lishing Co., Inc. . . . $3.75

Chemist

This book has been prepared for
those interested in the study of or-
ganic chemistry, in the classroom, or
in the home. An interesting approach
to the application of chemical proper-
ties has been prepared by Dr. Macy.
For instance, the first part treats of
the position of the carbon atom in
chemistry. This part is divided into
eight chapters, covering the nature of
organic chemistry and including a dis-
cussion of north and south poles.

The second part covers the architec-
ture of carbon compounds analyzing
such phases as methane and structure
theory, carbon chains and rings, par-
aftins, olefines and acetylenes, and the
geography of the benzene ring.

The third part covers a classification
of carbon compounds with a discussion
of alcohols, phenols, ethers, sulphur,
phosphorus, etc.

In the concluding part of the book,
many special topics in organic chem-
istry are discussed. These include the
role of isoprene in nature, dyes, iso-
topic chemistry and giant molecules.

The communications engineer will
find this book very helpful as a guide
in development work. There are many
puzzling problems involving a more
than passing acquaintance with chem-
istry, that come up frequently in radio
design work. This volume has the
answer to many of these problems.

QUARTZ CRYSTAL
APPLICATIONS

By W P. Moson . . . 46 pp. . . . New
York: The Bell System Technical

Journal, July, 1943, American Tele-
phone and Telegraph Co. . . . $.50

Student and engineer should read
this paper. It is one of a series that
has been appearing and will continue
to appear in the journal, from time to
time.

In this particular presentation, Mr.
Mason discusses the early history of

piezoelectricity and its applications,
theory of piezoelectric materials, elec-
trical impedance and law dissipation
in crystals, as well as the modes of
motion and crystal orientation to pro-
duce low temperature coefficient crys-
tals

An appendix in the paper covers
Voigt’s elastic and piezoelectric rela-
tions and their application to the de-
termination of low temperature coeffi-
cient crystals. Analvzed in this dis-
cussion are the mathematical expres-
sions for piezoelectric relations, values
of the elastic and piezoelectric con-
stants, derivation of equivalent circuit,
of crystal, and the use of Voigt’s rela-
tions in locating regions of low tem-
perature coefficient crystals for simple
modes of motion.

Throughout the paper appear effec-
tive illustrations in the form of charts,
diagrams and photographs. The illus-
trations include Nicholson’s oscillator
circuit, the various quartz crystal cuts
in relation to the natural crystal and
the relationship of AT and DT low
temperature coefficient crystals.

In this 1ssue of the journal also ap-
pears a crystal paper by W. L. Bond,
covering the methods for specifying
quartz crystal orientation and their de-
termination by optical means.

In this thirty-nine-page paper, Mr
Bond analyzes the subject of quartz
and its axes; natural face orientation;
flat lay cutting; Z section or vertical
cutting; polarized light as applied to
crystals; polarizers and analyzers;
plane of polarization rotation, and im-
mersion fluids.

In the appendix appears data on
ring eccentricity correction.

RADIO ENGINEERS’ HANDOOK

By Frederick E. Terman, Sc.D., Professor
of Electrical Engineering and Execu-

tive Head, Electrical Engineering
Dep’t.. Stanford Univ. (absent on
leave); Director, Radio Research

Laboratory, Havard Unjversity . . .
1019 pp. . . . New York: McGraw-Hill
Book Co. inc. ... $6.00

This long awaited book is one of the
most comprehensive reference guides
ever published. Approximately 2,000
published technical articles were re-
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viewed during the preparation of the
book to assure thoroughness.

Sturdy analyses of subjects ranging
from simple resonant circuits to mi-
crowave tubes are the result of the
careful treatment given.

There are thirteen sections to the
book. In the first section appear a
variety of tables that will be more than
welcome by every engineer.

The second section covers circuit
elements, and discusses such phases as
inductance and capacity effects associ-
ated with resistors and resistor be-
havior at high frequencies, self induc-
tance of straight conductors, mutual
inductance and coefficient of coupling,
air-cored coils, magnetic cores, dielec-
trics, etc.

In the third section is covered cir-
cuit theory. An analysis of series
resonance, coupling effects, transmis-
sion lines, networks, attenuators, wave
guides and resonators appears here.

The fourth section is devoted to vac-
uum tubes. The physical properties of
electrons and ions are discussed in a
most complete way. Included in this |
chapter are data on amplification fac-
tors and miscellaneous types of tubes.
Electron optics and cathode-ray tubes
are featured topics in this chapter, too.

Vacuum tube amplifiers form the
basis of discussion of section five. All
types of amplifiers are explained with
suitable charts and diagrams as illus-
trations. Filter coupling networks for
improving the characteristic of power _
amplifiers are shown, too. The vari-
ous types of video frequency ampli-
fiers, heretofore a neglected phase of
analysis, has been given considerable
treatment in this book.

In section six, we have a description
of various types of oscillators of both
mechanical and electronic construc-
tion.

Modulation and demodulation is the
subject of section seven. In section
eight is an analysis of power supply
systems; section nine covers radio
transmission and receivers; section ten
provides a study of propagation of
radio waves; section eleven discusses
antennas; section twelve discusses
radio aids to navigation and section
thirteen covers measurements.

An extensive bibliography has b
prepared for this book. There are

(Continued on page 111)
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PRODUCTION | DS

[Continued from page 50] i
PERFORATED SHEET E
METAL GUARD i
CONDUIT BUSHING !

SET SCREW
(3 EQUALLY

ECONOMICAL SOLDER POT SPACED)

‘MADE FROM

STANDARD SOLDERING
°

IRON
An improvised solder pot developed by R. H. Bainbridge,
a G. E. foreman, to facilitate the production of small instru-

e ——

® (Photo by W. R. Wildhagen)
Ultra high frequencies are used extensively today in receiver

ment-type motors. A perforated sheet metal guard encircles
the exposed tip, permitting free circulation of air about the
top, eliminating the possibility of solder overheating. It also

have had to be designed to attain maximum efficiency on
production lines. Above we see a unit used to measure the
wavelength of an ultra high frequency oscillator. This device
was built in the electrical engineering laboratories of the

and transmitter work. Many special measurement devices |‘

assures complete operationa
°

)
A typical p-a system used to entertain
workers in government and commercial
plants to improve morale and increase pro-
duction. Systems cover not only interior but
exterior locations. The amplifier is used also
as a means of disseminating vital informa-
tion to the workers. In addition it also

serves as an emergency information service.
(Courtesy OEM)
[ ]

PLANT CONTROL

| safety.

)
Below, F. W. Williamson, noted phonograph-
needle designer, with a photomicrographic
unit that measures angular deflection of
needles. The lesser the angular deflection,
the less the distortion and the better the
tone quality. Thus, through this medium of
analysis, it is entirely possible to improve
needle design, and its corresponding pro-
duction.

University of Illinois.
°

.
Youth is playing a major role on the pro-
duction front today. Plants are giving
courses of instruction on production aids.
Below we see a recent college graduate,
James E. Zimmerman, currently a member
of the Westinghouse Research Laboratories
Graduate Study Course, obtaining instruc-

tions from Dr. W. E. Shoupp.
(Courtesy Westinghouse)
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NEWS BRIEFS

(Continued from page 70)
with schematic diagrams, radio parts cat-

alog, etc., is now available.
* % %

KELLOGG WARTIME HELPS

A 12-page booklet 75 Ways for Tele-
phone Folks to Help Win the War has
been released by the Kellogg Switchboard
and Supply Company, 6550 South Cicero
Avenue, Chicago, Il

In the book are seventy-five tips on
maintenance of telephone equipment.

Copies are available gratis.
* k%

AIRCRAFT ACCESSORIES BUYS
PHONETTE COMPANY CONTROL

A controlling interest in The Phonette
Company of America, Los Angeles, has
been acquired by Aircraft Accessories

82 o

Corporation, Kansas City, Kansas.

Phonette will be operated as a subsid-
iary, under the supervision and direction
of the electronics division of Aircraft Ac-
cessories, according to Randolph C.
Walker, president.

The Phonette Company of America
was formerly engaged in the development,
manufacture and sale of the Phonette, a
music vending device invented by W. S.
Farrell, its president.

Officers and directors of The Phonette
Company now are: Randolph C, Walker,
chairman of the board; W. S. Farrell,
president -and director; C. N. Kimball,
vice president and director; Ray Eller,
secretary-treasurer and director, and C.
F. Skinner, dire&tor.

* %

UNIVERSAL PLUG-JACK CATALOG
A four-page loose leaf edition of catalog
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830, describing Army and Navy plugs
and jacks, has been issued by Universal
Microphone Company, Inglewood, Calif.

Besides plugs and jacks, the illustrated
catalog includes descriptions of prongs,
cord clamps, jack inserts and shells for
both jacks and plugs.

* k%

FABRICATED PIPE BULLETIN

A 64-page illustrated book discussing a
variety of fabricated piping and uses has
been issued by the Flori Pipe Company,
St. Louis, Missouri.

* * *
GERBER SALES TO REPRESENT
UNIVERSAL
The Gerber Sales Company, Boston,

Mass., has been appointed New England
factory representative for the Universal
Microphone Co., Inglewood, Calif.

* kX
SNAP-ACTION MIDGET
SWITCH CATALOG

A 10-page loose-leaf file size catalog de-
scribing snap-action midget switches has
been released by the Acro Electric Com-
pany, 1305 Superior Ave, Cleveland,
Ohio. Included are engineering data on
construction embodying the rolling spring
principle. Ten types with complete rat-
ings and blueprint drawings are illus-
trated and described.
x % ¥

SPEED NUT BULLETIN

A 20-page illustrated catalog showing
50 new Speed Nut and Speed Clip appli-
cations has been issued by Tinnerman
Products, Inc., Fulton Road, Cleveland,
Ohio. Listed are maximum load limits
for Speed Nuts of all sizes. Illustrated
are retainer rings, Speed Nut strips,
latching nuts, cable clips, anchor nuts,
angle bracket Speed Nuts, conduit clamps,
harness clamps, pulley brackets, junction
box cover clips, fairlead guide blocks,
nuts for inspection doors, hat sections and
switches and Speed *Nuts for plywood.
* *

W. B. GILLEN IN NEW G. E. POST

W. B. Gillen has been named manager
of manufacturing of the tube division
of the General Electric Electronics De-
partment. Mr. Gillen will be responsible
for all G. E. tube manufacturing activi-
ties at Buffalo, Cleveland, Lynn and
Schenectady. For the present he will
make his headquarters at Nela Park,
Cleveland.

* %k
IMPREGNATION DATA

A 4-page illustrated bulletin, 431-W, on
dag colloidal graphite for impregnation
and surface coatings has just been re-
leased by the Acheson Colloids Corpora-
tion of Port Huron, Michigan.

In this bulletin is a detailed discussion
of the impregnating capacity of colloidal
graphite dispersions and the application
and results of impregnation and surface
coating of colloidal graphite for various
industrial products. It includes the rea-
sons for colloidalization of graphite for
this purpose and notes on the methods
used to impregnite *ma:erials.

FORMED SHEET LAMINATED
PLASTICS TO BECOME POPULAR

According to specialists at Formica Insu-

lation Company, Cincinnati, formed sheet

plastics will be a popular post-war ma-
terial.

In forming plastics, the finished lami-

nated sheet is heated and then bent im-
mediately into shape to make curved or
formed parts; the designed shapes hav-

e —1

e i - = —
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. ing retention qualities that are said to be

| the older molding mecthod of producing

fixed, stable and permanent.

The sheet to be formed is heated by
placing in an oven, mmmersed in a hot
liquid or radiated by infra red. This
process takes about onc minute. When
hot, the sheet is placed immediately in a
wooden form and bent to shape. ’

The shapening process requires only a
few minutes until it is set. Then the fin-
1shed piece is removed from the form.

Most recent advances in the formed
process is in production of materials with
the abilitv to be drawn into compound
curves. Sheet i1s now made in a canvas
grade which can be molded into cup or
otherwise drawn shape. Even spinning
has been accomplished.

The formed process is in contrast to

shapes. In the conventional pre-war method
one piece was molded at a time, utilizing
a costly machined steel mold. By the new
method sheets are pressed in multiple
presses where 80 large sheets can be made
in one cure. Those cured sheets are then
cut into desired shape and formed by the
newer, simpler method.

* * %

BUREAU OF STANDARDS STANDARD
FREQUENCY BROADCAST SERVICE

The National Bureau of Standards stand-
ard frequency broadcasts service from
WWV has been improved and extended.
A new transmitting station has been built,
10-kilowatt transmitters installed, and
additional frequencies and voice an-
nouncements added. The services include:
(1)—standard radio frequencies; (2)—
standard time intervals accurately syn-
chronized with basic time signals; (3)—
standard audio frequencies, and (4)—|
standard musical pitch, 440 cycles per |
second, corresponding to A above middle C. |

The service is continuous at all times |
day and night. The standard radio fre-
quencies are: 5 megacycles per second,
broadcast continuously; 10 megacycles
per second, broadcast continuously, and
15 megacycles per second, broadcast con-
tinuously in the daytime only.

All the radio frequencies carry two
audio frequencies at the same time, 440
cycles per second and 4,000 cycles per
second ; the former is the standard musi-
cal pitch and the latter is a useful stand-
ard audio frequency. In addition there 1s
a pulse every second, heard as a famt
tick each second when listening to the
broadcast. The pulses last 0.005 second;
they may be used for accurate time sig-
nals, and their one-second spacing pro-
vides an accurate time interval for pur-
poses of physical measurements.

The audio irequencies are interrupted
precisely on the hour and each five min-
utes thereafter ; after an interval of pre-
cisely one minute they are resumed. This
one-minute interval is provided in order
to give the station announcement and to
afford an interval for the checking of
radio-frequency measurements free from
the presence of the audio frequencies. The
announcement is the station call letters
(WWYV) in telegraphic code (dots and
dashes) except at the hour and half-hour.
when the announcement is given by voice.

The accuracy of all the frequencies,
radio and audio, as transmitted, is better
than a part in 10,000,000. Transmission
effects in the medium (Doppler effect,
etc.) may result in slight fluctuations in

(Continued on page 86)
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COMMERCIAL AND EXPERIMENTAL F-M BROADCAST LICENSES WITH PERMANENT OR TEMPORARY FACILITIES

[Continued from page 79]

Cove;-:g:
Freq. Call Specifie
(MC) Letters Licensee Location $q. Miles Remarks
48.1 WB8ISP  Westinghouse Radio Stations, Inc. Springfield, Mass. 2,380 -
48.5 WS85A General Electric  Schenectady, N. Y. 6,600 . Commercial
(T-New Scotland,
N.Y) )
453  WS3H  Traveler’s Broadcasting Service Hartford, Conn. 6,100  Commercial
(T-Avon) )
46.5 W65H WDRC, Inc. Hartford, Conn. 6,100 Commercial with temporary
(T-Meridan) facilities
43.0 WI9XYH Head of the Lakes Broadcasting Co.  Superior, Wisc. 1,000-W Class 2 experimental
(Power)
43.2 WS8XFM The Crosley Co. Cincinnati, Ohio 1,000-W Class 2 experimental
(Power)
434 WIXTG Worcester-Telegram Worcester, Mass. 1,000-W Class 2 experimental. Ap-
(T-Holden, Mass.) (Power) plication commercial per-
: mit pending
44.1  W41MM Gordon Gray Winston-Salem, 69,400 Commercial with temporary
N. C. facilities
(T-Clingman’s
Peak)
4.5 W45V Evansville on the Air, Inc. Evansville, Ind. 8,397 Commercial
445 W45BR  Baton Rouge Broadcasting Co., Inc.  Baton Rouge, La. 8,100 Commercial
445 W45CM  WBNS, Inc. Columbus, Ohio 12,400 Commercial with temporary
facilities
447 W47NV  National Life & Accident Insurance  Nashville, Tenn. 16,000 Commercial
Co., Inc. (T-Franklin)
449 W49FW Westinghouse Fort Wayne, Ind. 6,100 Commercial with temporary
facilities
449  W49BN  Wylie B. Jones Advertising Agency  Binghamton, N. Y. 6,500 Commercial
45.5 W55M The Journal Co. Milwaukee, Wis. 8,540 Commerecial
(T-Richfield)
47.1 W71SB  South Bend Tribune South Bend, Ind. 7,100 Commercial with temporary
facilities
APPLICATIONS FOR CONSTRUCTION PERMITS OR REINSTATEMENT
45.5 WS5S5NY  Wm. G. H. Finch New York, N. Y. 8,500 —
43.9 W3INY Frequency Broadcasting Corp. Brooklyn, N. Y. 9,318 —
45.1 WS5INY  National Broadcasting Co., Inc. New York, N. Y. 8,500 Construction permit
_— News Syndicate Co., Inc. New York, N. Y. 8,500 Construction permit appli-
cation
48.3 WBNX Broadcasting Co., Inc. New York, N. Y. 8,730 Construction permit appli-
cation
483 WB83NY WMCA, Inc. New York, N. Y. 8,550 Construction permit appli-
cation
48.7  WB8/NY Greater New York Broadcasting New York, N. Y. 8,500 Construction permit appli-
Corp. cation ;
_ — Debbs Memorial Radio Fund, Inc. New York, N. Y. 8,600 Construction permit - appli-
’ cation
44.7  W47C WJJD, Inc. Chicago, TIl. 10,800 Construction permit
463 W63C National Broadcasting Co. Chicago, TIlI. 10,800 Construction permit
479  W79C Oak Park Realty & Amusement Chicago, Iil. 10,800 Construction permit
Co. .
- Globe-Democrat Publishing Co. St. Louis, Mo. 13,083 Construction permit appli-
" cation
45.1 K5IL St. Louis University St. Louis, Mo. 13,000 Construction permit
45.5 K55L The Pulitzer Publishing Co. S*. Louis, Mo. 13,391  Construcition permit appli-
cation
46.5 Seaboard Radio Broadcasting Corp. Philadelphia, Pa. 9,300 Hearing for extension of

W65PH
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Coverage

Freq. Coll SpecHied

IMC) Letters Licensee Location $q. Mifes Remarks

46.1  WOIPH  (abraltor Service Corp. Philadelphia, Pa. 9,318 —

4{.7 W770H W IAS Broadeasting Station, Inc. Philadelphia, Pa. 9,300

453 — (‘onstitutiem Publishing Company Atlanta, Ga. 7,380

453  W53D WK, the Geoodwill Station Detroit, Mich. 6,800 —

I James F Hopkins, Inc. Detroit, Mich, 6,790 -

473  W73Dh King Trendle Detraat. Mich. 6.730 e —

445 — Head of the Lakes Broadeasting  Superior, Wisc. 2754 For change of experimental

o station to commercial
~tatus

47 - Globe Demes rat St. Lonis, Mo, 13.083 — =

447 = Star Times St. Louis, Ma. 12,480 -

459 K391, Columtia Broadcasting System St Lowis, Mo, 13.000 e

435 — Dan Lee Broadeasting Svstem San Francrsco, 18,050

Calit. ( T-Berkley)
—_— Colnmbia Broadeasting Svstem Boston, Ma-~. 20,200
S e Radio Voice of New Hampshire,  Manche-ter, N H. 31,630
Inc. (T-Mt. Shaw)
441 — Sun Company of San Bernardino San Bernardino, 17,101 e
Calif.

45.1 K5TAM Amarillo Broadeasting Corp. Amanllo, Texas 5.600 Ceonstruction  permit  for-
feited.  Applicant  filed
new application

——  WS5ISIL American Broadeasting Corp. of  Lexington, Ky, 0.298

Kentucky

_— WOKO, Inc. Albany, Inc. 7,164

453 @ — Indianapolis Broadeasting, Inc. Indianapalis, Ind. 13,200 Construction permit appli-
cation

457 — Conrier-Journal & Louisville, Times  Louisville, Ky. 13,200 Construction  permit appli-

Co. _ cation

459 WS9BM The Baltimore Ridio Show, Inc. Baltimore, Md. 5.500 Construction permit

40.1 Ashland Broadeasting Co. Ashland, Ky. 4,160 Construction permit appli-
cation

46.3  Wo63ISY  Central New York Broadcasting  Syracuse, N. Y. $.800 Construction permit

Corp. (T-Pompey. N.Y.)
46.5 Houston Printing Corp. Houston, Texas 10,500 Construction permit
465 WO65H WDRC, Inc. Hartiord, Conn. 6,100 Licensed station. Applica-
(T-Meridan) tion to change irequency
to 43.500 kc. coverage to
13,944 square miles and
to increase transmitter
po\\'er

46,8 — Hawley Broadcasting Co. Reading. Pa. 4275  Construction permit appli-
cation

46.7 — Piedmont Publishing Co. Winston-Salem, 4,600 Construction permit appli-

N. C. cation

47.1  W7Z7IRF Rockford Broadcasters, Inc. Rockford, TIL 3.900 Construction permit

48.5 The Outlet Co. Providence, R. 1. 7.520 Construction permit appli-
cation

-_— United Broadcasting Co. Cleveland. Ohio 8,420 Construction permit appli-
cation

49.1 WOINJ] New Jersey Broadcasting Corp. Jersey City, N. J. 6200  Construction permit

( T-near Bloom-
field)

499 —— Mercer Broadcasting Co. Trenton, N. J. 3.200 Construction permit appli-
cation

447 W47R WHEC, Inc. Rochester, N. Y. 2318 Construction permit in sus-
pense, No. 79

4.5 — Pittsburgh Radio Supply House Pittsburgh, Pa. ],400

47.1 Evening Star Broadcasting Co. Washington, D. C. 5,600

437 K37LA  Earl Anthony Los Angeles, Calif. 34,000

45.7 Ear! Anthony and Sons New Bedford, Mass. 1,787

469 WG6IGR King Trendle Grand Rapids, Mich. 5,300

47.1 Portland Broadcasting System Portland. Me. 3,980

48.1 Federated Publications, Inc. Battle Creek, Mich. 4,100

NOTE: The letter “T" appearing before a station location enclosed in parenthesis represents the transmitter location.
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WANTED
TECHNICAL SPECIALISTS

MEN and WOMEN

The COLONIAL RADIO CORPORATION needs
immediately, for War Radio Work, the following tech-

nically trained personnel:

RADIO ENGINEERS

AERONAUTICAL
COMMERCIAL
RESEARCH

PHYSCISTS—RADIO

YACUUM TUBE ENGINEER
PRODUCTION CONTROL

These are NOT temporary positions.
employees may expect PERMANENT employment.
Qualified applicants, NOT NOW IN WAR WORK,

should write, giving full history of education, experience,

and salary desired.

COLONIAL

RADIO
CORPORATION

254 RANO ST.

BUFFALO, N. Y.

Satisfactory

NEWS BRIEFS

(Continued from page 83)

the audio frequencies as received at a
particular place; the average frequency
received is however as accurate as that
transmitted. The time interval marked by
the pulse every second is accurate to
0.000-01 second. The 1-minuate, 4-minute,
and 5-minute intervals, synchronized with
the seconds pulses and marked by the be-
ginning and ending of the periods when
the audio frequencies are off, are accurate
to a part in 10,000,000. The beginnings of
the periods when the audio frequencies
are off, are so synchronized with the
basic time service of the U. S. Naval Ob-
servatory that they mark accurately the

86 o

hour and the successive 5-minute periods.

Of the radio frequencies on the air at
a given time, the lowest provides service
to short distances, and the highest to
great distances. For example, during a
winter-day, good service is given on 5§
megacycles at distances from 0 to about
1000 miles, 10 megacycles from about 600
to 3000 miles, and 15 megacycles from
about 1000 to 6000 miles. Except for a
certain period at night, within a few hun-
dred miles of the station, reliable recep-
tion is in general possible at all times.

Information on how to receive and
utilize the service is given in the Bureau's
Letter Circular, Methods of Using Stand-
ard Frequencies Broadcast by Radio, ob-
tainable on request.

Lok ok %

LEVEL RECORDER BULLETIN
A six-page brochure describing a graphic
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level recorder and its applications has
been released by the Sound Apparatus
Co., 150 West 46th St., New York City.
Included in the bulletin are data on audio
frequency response measurements.

x % %
FRAUMAN OF SHURE NOW
IN AIR CORPS
Burt Frauman, formerly with the sales
engineering department of Shure Bros.,
Chicago, Illinois, is now in the Army Air
Corps as an aviation cadet.

Xk %

NEW INTERPOLATION TABLES

Complete 5-point tables of lagrangean in-
terpolation coefficients, that were original-
ly issued in June, 1941, for private dis-
tribution in the War Department, have
just been released for public reference,
according to the Journal of Mathematics
and Physics published by M.I.T.

Copies of these tables are available
from the Marchant Calculating Machine
Company, Oakland, California, free of
charge, by members of any recognized
mathematical, scientific, or engineering
societies or by members of the faculties
of public institutions and public libraries.
To others who may wish to secure this
material, the price is 15¢c. In requesting
these data, ask for publication MM-228.

X % %

ELECTRONIC PRIMER

A four-page leaflet describing the funda-

mentals of electronics has been released

by General Electric, Schenectady, N. Y..
* %k %

GILMORE RETIRES FROM W. E.

Harry B. Gilmore, secretary of the West-
ern Electric Company for the past 41
years, has retired. Norman R. Frame,
assistant secretary, was elected secretary
to succeed Mr. Gilmore.

* %

PHILCO APPOINTS P. M. CRAIG
CHIEF ENGINEER

Palmer M. Craig, for the past two years
chief engineer in charge of radar and
radio communications equipment develop-
ment, has been named chief engineer of
the radio division of Philco Corporation.

Mr. Craig joined the Philco Research
Laboratories in 1933 as a radio engineer.

* k%

J. H. FOUNTAIN APPOINTED
PUBLICITY MANAGER OF SPERRY

J. H. (Joe) Fountain has been appointed
publicity manager in the public informa-
tion department of Sperry Gyroscope
Company.

Mr. Fountain will also perform certain
assigned duties as special assistant to the
vice president for sales of Sperry.

* % %

CANNON RACK AND PANEL
CONNECTOR DATA

A 28-page bulletin describing: Cannon
type DP rack and panel electrical con-
nectors has just been released by Cannon
Electrical Development Company, 3209
Humboldt Street, Los Angeles 31, Calif.

The bulletin includes descriptions, appli-
cations, illustrations, sketches and tabular
data on types DP-D, DP-B, DP-R and
nine other DP types used in a variety
of -applications in radio and instrument
installations in aircraft, tanks, electrical
pipe organs, etc.

For copies, write the factory.

¥ % ¥

MACKAY MARINE DIVISION
APPOINTS E. H. PRICE MANAGER

E. H. Price is now manager of the
marine division of the Mackay Radio and
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Telegraph Company. This office was for-
merly held by Walter V. Russ, who died
recently.

James T. Chatterton, former district
manager of the Washington, D. C. office,
succeeds Mr. Price as commercial man-
ager, with headquarters in New York

City.
* & %

. WPB ISSUES DEFECTIVE
- PART AMENDMENT

An amendment, (3), to Limitation Or-

- der L-265, issued by the WPB says that

used, defective, exhausted or condemned
parts for electronic equipment that can-
not be disposed of by producers or sup-
pliers, for salvage, must be destroyed

~ within sixty days. This action was taken

to prevent such defective parts from get-

' ting back into trade channels.

* k%

. G, E. PLASTICS PLANT WINS “E"

The Pittsfield works of the plastics divi-
sions of General Electric has been
awarded the Army-Navy E.

Brigadier General Guy H. Drewry
presented the flag. William H. Milton,
manager of the division, accepted the flag.

* * *

SOLAR MOVES OFFICES

The executive and sales offices of the
Solar Manufacturing Corporation have
been moved to 285 Madison Avenue, New
York City. Solar factories are located in
Bayonne, N. J.. West New York, N. J,

| and Chicago, Ill.

l

* * ok

KAAR AND NEVIN WIN

G. E. PROMOTIONS

I. J. Kaar and G. W. Nevin have been
appointed managers of the recciver and
tube divisions, respectively, of General
Electric’'s Electronics Department. The
receiver division is located at Bridgeport,

(Continued on page 88)

°
THEY'RE RECEIVER TESTERS

Engineers at a General Electric pla-nf abgu‘l’
10 enter a chamber to test war radio equip-
ment at temperatures as low as 100 degrees

below zero. The cold surpasses that en-

' countered by Arctic-bound ships or planes

flying in high altitudes.

X equipped wit

4 g

e

h ANDREW Coaxial Cables

T'he SCR-299 high-powered mobile transmitter, built by the
Hallicrafter Co. and equipped with ANDREW coaxial cables, received high
praise from Generals Montgomery and Eisenhower and their men as they
drove Rommel out of North Africa. Designed to meet specific high standards
of the U. S. Signal Corps, the performance of the SCR-299 has surpassed
the greatest expectations of military radio men. It is highly significant that
ANDREW coaxial cables were chosen as a component of this superb unit:
one more proof that the name ANDREW is synonymous with quality in the
field of antenna equipment.

The ANDREW Company is a pioneer in
the manufacture of coaxial cables and ac-
cessories. The entire facilities of the Engi-
neering Department are at the service of
* users of radio transmission equipment.
Catalog of complete line free on request.

* COAXIAL CABLES
ANTENNA EQUIPMENT

3 ¥
* * &

363 EAST 75th STREET » CHICAGO 19, ILLINOIS
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Busy kig “CONNECTIONS™

S ‘)\/ : L THE operator at the switchboard is
' no busier making connections than
is The Astatic Corporation in the
volume production of many types of

Army and Navy approved Constant
Impedance High Frequency Con-
nectors, Co-axial Cable Connectors
and Multi-contact Plugs and Sock-
ets for wartime radar and radio
equipment. While Astatic produc-
tion facilities are devoted in large part to the manufacturing of
these important products, a limited number of Microphones and
Phonograph Pickups, for which Astatic is so widely known, are still
being made for government use and industries with high priority
ratings.

IN CANADA
CANADIAN ASTATIC. LTD
TJORONTO. ONTARIO

THE ASTATIC CORPORATION

BUY WAR BONDS!

YOUNGSTOWN, OHIO

2
y

keep pu%ﬁng‘bux, vital pr

clearly, perfectly and wi

Cinaudagraph §peakers, | BT
3911 S. Michigan Ave., Chicago

Tiner Sheaker Made in wll the Worled ™
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NEWS BRIEFS

(Continued from page 87)
Conn., while the tube division is located in
Schenectady.
Mr. Kaar formerly was managing en-
gineer of the receiver division.
Mr. Nevin formerly was chairman of
the management committee of the tube

division of the Electronics department.
* ® Xk

BLIND MAN TOP PRODUCER

Clarence McPherson, blind finisher of
crystals in the Aircraft Accessories Cor-
poration, Kansas City, Kansas, was top
producer on three different days recently,
according to ﬁgu*res just announced.

* *

R. J. CORDINER NOW ASS'T TO
G. E. PRESIDENT

Ralph ]J. Cordiner has been appointed
assistant to the president of G. E. Mr.
Cordiner, who resigned in June as vice
chairman of the War Production Board,
was formerly president of Schick, Inc.,
of Stamford, Conn., prior to which he was
manager of the G. E. appliance and mer-

chandise department.
* ok %

UNITED ELECTRONICS WINS "E"

The United Electronics Company, New-
ark, N. J., have won the Army-Navy
“E” award for excellence in production.
Ceremonies were held at the Essex
House, Newark.
* ok %
GOLD STAR FOR FEDERAL TEL.
"“M" PENNANT

A gold star has been added to the M
pennant of Federal Telephone and Radio
Corporation.

The Martime Commission M pennant
and Victory Fleet flag were awarded pre-
viously to Federal for outstanding per-
formance in the development and produc-
tion of radio equipment for ships of the
Liberty and Victory fleets.

* Tk

CERAMIC CONDENSER CHART DATA

A loose leaf data sheet describing ceramic
condensers of 34" and 15/16” diameter
style, has been released by the Erie Re-
sistor Corporation, Erie, Pennsylvania.
These types, which are known as the
160 and 170 respectively, are rated at 500
volts d-¢ working and 500 to 1500 volts
d-c working. Standard tolerance on tem-
perature coefficient for both models is said
to be #60 parts per million or +15%,
whichever is greater. Any desired cap-
acity tolerance may be specified in smaller
°

SHURE EQUIPMENT AT CASABLANCA

'j . e a7g NLE; & v
'J. (T
ol

Jack Berman, sales manager, Shure Brothers,
Chicago, lIl., displaying a photograph of
historical value. It pictures General Mark
W. Clark and General Nogues witnessing
the ceremonies when American fighting ma-
terials were turned over to the French.
Encircled in the photo is part of this fight-
ing equipment—a boxed Shure microphone.

- o
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than =3 mmf or =*19%, whichever is
greater.
* ok %

MICO INSTRUMENT MOVES

' The Mico Instrument Company has re-

moved its offices and factory from 10

' Arrow Street to 80 Trowbridge Street,

Cambridge, Mass.
x % %

' WHEATSTONE BRIDGE CENTENARY
' The one-hundredth birthday of the

Wheatstone bridge was celebrated on

' June 15, in London. One hundred years

ago Sir Charles Wheatstone prese;n}ed
his famous Bakerian lecture describing
the now famous Wheatstone bridge net-

work.
* k%

WBS SOLD TO DECCA

The World Broadcasting System has
been purchased by Decca Records, Inc.
Percy L. Deutsch, president of WBS,
will continue in the same capacity.

* * *

DR. L. G. HECTOR WITH
WPB AS CONSULTANT

Dr. L. Grant Hector, chicf engineer of
National Union Radio Corporation, New-
ark, New Jerscy, has been appointed pro-
duction consultant on miniature tubes in
the Radio Division of the War Produc-
tion Board.

Dr. Hector has requested representa-
tives of the miniature tube manufacturers
to study particular problems. One such

| group consists of circuit application engi-

neers, under the chairmanship of Walter
Jones of Sylvania Electric Products. Inc.,
Emporium, Pa.

x k%

NATIONAL FOREIGN TRADE

| CONVENTION FOR NEW YORK

The thirtieth National Foreign Trade
Convention of the National Foreign Trade
Council will be held in the Hotel Pennsyl-
vania, New York City, October 25, 26
and 27.

* kX%

THYRATRON TUBE DATA

In the latest issue of the DuMont Oscil-

lographer, Melvin B. Kline discusses the

replacement of gas triodes or thyratron

tubes, for use in sweep oscillator service.
* % %

. ELECTRONIC TUBES PRIMER
. A 24-page nontechnical book, How Elec-

tronic Tubes Werk, has been issued by
the General Electric Electronics Depart-
ment. It is designed primarily for indus-
trial engineers. Illustrated with 117
sketches and photographs. The eight basic
types of industrial electronic tubes and
their uses are described.

The book (GEA-4116) is available free |

on request to Dept. 6-215, Publicity Divi-
(Continued on page 90)
'

NEW FEDERAL RADIO PLANT

T

i

W e W Y

Layout of the new plant of the Federal Tele-

phone and Radio Corporation being built in

northern New Jersey. The first unit in this

project is expected to be completed by
October 1, 1943.

‘f0 PROTECTION TODAY...

Today, all our 54 years of crafts-
manship in precision manufactur-
ing is concentrated upon war-work
—making complete products and
vital parts for some very famous
companies. Tomorrow, all the
new manufacturing techniques
originating here will be utilized in
peace-time—making many famous
products better at less cost.

‘f0© PROGRESS TOMORROW...

Metal Fabrications: Precision Machine
Work: Electrical & Mechanical Assemblies:
Plus up-to-date Product Engineering with
Facilities, Methods, Controls assuring entire
production responsibility—single parts and
complete products.
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'CURRENT =« VOLTAGE

FLUCTUATION
W XAALR ~REDUCED

WITH

AMPERITE
REGULATORS

Peatureas

1. Amperites cut battery voltage fluctua-
tion from approximately 50% to 2%.

2. Hermetically sealed — not affected by
altitude, ambient temperature, humidity.

3. Compact, light, and inexpensive.

Used by U.S. Army, Navy, and Air Corps.

VOLTAGE OF 24V i WITH AMPERITE
BATTERY & CHARGER, VOLTAGE VARIES
VARIES APPROX. : ONLY

900% | 2%

i

N

DELAY RELAYS.’ Far delays from 1 to 100 seconds.

Hermetically sealed. Unctfected by altitude. . ., Send for catalogue sheet.
ENGINEERS' This 4-page folder will help you solve

. e Current and Voltage Problems:; contains

much valuable data in practical form — Write for your copy now.

AMPERITE CO., 561 Broadway, New York (12}, N. Y.
In Canada: Atlas Radio Corp., Ltd., 560 King St., W. Toronto

HAYDU BROTHERS are playing a vital part
in the important and strenuous war efforts of the Electronic
Industries . . . supplying this field with over twenty-two

million precision parts daily.

No matter how large the quantity, how close the tol-

erance, how impossible the problem, we have always

. % ) arrived at a solution that saves time, money and / L.
.,
\// ( materials .. . and waste of time, money or materials
» is criminal in these war fimes. ‘-\\
Additional space, extra equipment permits us _

to serve more clients . . . faster, better, ot
greater economy. We have the experi:
ence, engineering staff, the men and

/ the machines to undertake your diffi-

cult problems. Consult us at once.

WAYDU B,

2+ A MEMBER OF THE 4ADIO MANUFACTURERS ASSOCIATION

Mt. Bethel Road, Plainfield, N.J.

SPECIALISTS IN BURNER TIPS

TUBE PARTS, WIRE FORMS,
METAL STAMPING FOR RADIO,

ELECTRICAL, AVIATION AND
( INSTRUMENT MANUFACTURERS
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NEWS BRIEFS

(Continued from page 89)

sions, General Electric Company, Sche-
nectady, New York.
* X %

JOHN COWLES RETURNS TO
STATION ACTIVITY

John Cowles, special assistant to E. R. |
Stettinius, Jr., Lend-Lease administrator, |
has left this post to return to his former

position as president of the Minneapolis
Star-Journal and Tribune and co-owner
of stations KSO and KRNT.

* ok ok

G. R. NOISE DATA

The concluding portions of the discus-
sion on noise, parts XII and XIII, appear
in the July issue of the General Radio
Experimenter.

Analyzed in this issue are vibration and
the uses of the vibration analyzer.

* k%

POWER MEASUREMENT LAMP DATA

Technical data sheets describing a series
of PM (power measurement) lamps has
been released by the radio division of
Sylvania Electric Products, Inc.
Essentially the lamps consist of two
identical filaments, one of which may be
employed as a load on equipment being
tested, while the other side 1s lighted
from a known source of power. When the
brilliance of the two filaments is the same,
the r-f power into one filament is essen-
tially the same as the d-c power in the
other filament, thus affording a means of
measuring r-f power. At the present time
six lamps are included in the series,
which cover a range of from 10 watts to
50 milliwatts. Under certain conditions
this range may be extended to 25 watts.

* k%

C. G. STOLL CELEBRATES 40 YEARS
WITH W. E.

Clarence G. Stoll, president of the West-

ern Electric Company, recently celebrated
his fortieth anniversary with that organi-
zation,

Mr. Stoll joined Western Electric as
a student apprentice in its Clinton Street
Shop in Chicago, after graduating from
Pennsylvania State College in 1903. After
a succession of promotions in the manu-
facturing department, he became vice
president in 1926 and was elected to the
presidency in 1940.

He was in charge of the company’s fac-
tory at Antwerp, Belgium, in the World
War year of 1914,

x Xk

CANNON WINS "E”

The Cannon Electric Development Com-
pany, Los Angeles, has been awarded the
Army-Navy “E” for excellence of war
production.

*k &k

RCA PROMOTES TEEGARDEN

L. W. Teegarden has been named assist-
ant general sales manager of the RCA
Victor Division of the Radio Corporation
of America.

In his new .capacity, Mr. Teegarden
will have direct supervision over the sell-
ing, distributing and warehousing of all
RCA products. In addition, the company’s
four regional directors in the Eastern,
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- Central, Westerp and Southern territories
will report to him.

SCOPHONY APPOINTS DR.
ROSENTHAL

D_r. A. H. Rosenthal has been appointed
director of research and development
of Scophony Corporation of America,
according to an announcement today by
Arthur Levey, president of Scophony.

Dr. Rosenthal has been connected with
Scophony Ltd. of London for several
years. and contributed some of the more
important Scophony inventions. In his
present position he will head a group
of engineers engaged in research and de-
velopment of fundamental inventions, not
only in television, but also in electronics,
including various applications of super-

sonics.

. NBC SUMMER COURSE COMPLETED
. AT NWU

The 134 students who entered the classes

of the second NBC-Northwestern Uni-
. versity Summer Radio Institute have
| graduated. Most of them have already

been assigned to radio stations scattered

from Vermont to Texas and from Flor-
| ida to Oregon.

The six-weeks course in which edu-
cators of Northwestern University and
. top personnel of NBC’s Central Division

studios in Chicago participated, covered

radio production, announcing, program-
ming, news writing, studio engineering
and public service. Albert Crews, chair-
man of the radio department of the

NWU School of Speech and Judith

Waller, director of public service for

NBC’s Central Division acted as co-

directors of the Institute.
* % %

RMA PLANS BROAD STUDY OF POST
WAR PROBLEMS

RMA will undertake studies of the in-
dustry’s post war problems on a broad
scale. A special RMA Committee on
Post War Planning has been organized
by president P. V. Galvin. .

The chairman of the new special RMA
committee is R. C. Cosgrove, vice presi-
dent and general manager of the Crosley
Corporation. The following are on the
‘committee: W. R. G. Baker, General
Electric Company, Bridgeport, Conn.;
M. F. Balcom, Sylvania Electric Prod-
lucts, Inc,; Emporium, Pa.; John Ballan-

(Continued on page 92)

Three sizes: 5/16 x
1-3/16”"; 7/16 x 1-3/16"";
7/16 x 1.

N e e e — = — e — = = M

® An alternate choice for those hard-to-
get mica capacitors in many applications—

AEROVOX that was the problem put up to Aerovox

engineers. And here is the solution:

Type -38 A miniature oil-filled metal-case tubular.
Ideal for assemblies where both space and
weight are at absolute minimum. Requires

300 to 800 v. D.C.W.
.00l to .0l mfd.

no more space than mica capacitor it re-
places. Conservatively rated. No skimping
Both terminals insula- of msu-lahon or onl-fill despite minimum
dimensions (see drawing). Meets all stand-
ard specifications for paper-dielectric

capacitors used as mica alternates.

ted or with one
grounded.

With or without in-

Type 38 is but one of several new wartime
sulating sleeve.

capacitors described and listed in the new

A Capacitor Catalog.
Vegetable  (Aerovox erovox Capacitor Catalog

Hyv°|) or mineral oil ® Write on your business stationery for
impregnani' and fill. our new catalog. Submit your capacitance
problems for engineering aid, recommenda-

tions, specifications, quotations.

INDIVIDUALLY TESTED

SaLES OFFICES IN ALL PRINCIPAL CITIES
Export: 100 VARICK ST., N.Y.C. « Cable: ‘ARLAB’ « In Canada: AEROVOX CANADA LTD., HAMILTON, ONT.
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..help to maintain t-:»oliimuilications
for the Army, Navy and Air Corps

Vital, integra! ports of one of the most important functions of the Armed
Forces — these electronic components are engineered to meet every
requirement for accuracy and performance. Upon these leads, bases
ond caps, depend the efficiency of entire ¢ i
Radar, control mech

Y

: F
. navig instr

.
ts and devices, etc.

The wealth of experience previously gained over the years is standing
the DANIEL KONDAKJIAN organization in good stead now when it is
needed most. Tomorrow, the crafts learned today will be of equal
importance in the adjustment and reconstruction of peacetime practices.

Tt Lol Booes cnd (o
MM
=\

THREE COMPLETELY-EQUIPPED PLANTS 'Y
AVAILABLE FOR Post-Wor PRODUCTION
The complele engingering ond reseorch

tacitities of the DANIEL KONDAKJIAN
voiloble foi Tomos.

NEWS BRIEFS

(Continued from page 91) J

tyne, Philco Corporation, Philadelphia,
Pa.; H. C. Bonfig, RCA Victor Division,
Camden, N. J.; Walter Evans, Westing- J'
house Elec. & Mfg. Co., Baltimore, Md. ;
A. H. Gardner, Colonial Radio Corpora-
tion, Buffalo, N. Y.; Leslie F. Muter,
The Muter Company, Chicago, Illinois :
J. J. Nance, Zenith Radio Corporation,
Chicago, Illinois; E. A. Nicholas, Farns-
worth Television & Radio Corp., Ft.
Wayne, Ind.; Ross D. Siragusa, Conti-
nental Radio & Television Corp., Chi-
cago, Ill.; Ray F. Sparrow, P. R. Mal-
lory & Co., Inc., Indianapolis, Ind., and
A. S. Wells, Wells-Gardner & Co., Chi-
cago, Illinois.

Wide jurisdiction in the field of post
war planning, including reconversion of
the industry to civilian production and
also immediate problems relating to war
contracts and their termination, has been
given to the committee. Its work on
industry economic problems will be cor-
related with that of the technical plan-
ning agency now being organized by
RMA and the Institute of Radio En-
gineers,

The committee is authorized to organ-
ize subcommittees or panels and to deal
with such subjects as . . . liason planning |
with government and industry agencies,

TE e TR TS LU e omem

E T o T o o D - TN . Yyt g G e, K g o

reconversion to civilian ‘production,
public relations (promotion and adver- |
tising), distribution problems, war con- !
tract termination, war inventory disposal, :
government plants problems, reemploy-
ment and labor relations, market analysis b
(research), patents and licensing, and
export markets.

THE ENGINEERING CO.

27 WRIGHT STREET, NEWARK, NEW JERSEY
-

* ok %

DUMONT REFERENCE MANUAL

A 100-page loose leaf manual on |
cathode-ray tubes and instruments has
been issued by Allen B. Du Mont Labora-
tories, Inc., Passaic, New Jersey.
Covered in this reference guide are
oscillograph design considerations, ampli- |
fiers, intensity modulations, characteristic F
frequency and phase determinations, Du {
Mont specialty p*roducts, etc,
* *

CABINETS ot
PANELS

P
Tt T e e

STUART HEADS WESTINGHOUSE
LAMP DIVISION

Ralph C. Stuart has been appointed man-
ager of the lamp division of the West-
inghouse Electric and Manufacturing
Company, with headquarters in Bloom-
field, New Jersey.

Mr. Stuart has been with the Westing-
house Electric and Manufacturing Com-
pany and the Canadian Westinghouse
Company for 25 years. He will have
charge of all activities of the lamp divi-

s iy - -~

A R D e LSS L

Serving the sion,. including sales, illun}ir.lqtion engi-
Electronics neering, district office activities of the
§ Field . Catalogue lamp dxv.lsxon: as .well as mapgfacturxng
’ Exclusivel No. 41-A and engineering in the Division’s five
; o 4 ! Y] plants in New Je:se¥ and West Virginia.
. 3 kiR s e AP SR % *

i Though manufactured by modern high-speed methods, | -

* Par-Metal products have a definite quality of ZENDER SERVING WPB i

craftsmanship — that "hand-made" quality which is Ray Zender, chief engineer and sales

born of years of specialization. manager of Lenz Electric Mfg. Co.,

Chicago, Ill., has been appointed wire

. consultant to the Radio and Radar sec- d

PRODUCTS |

tion of the War Proguc}‘ion Board.

* i
CORPORATION .
F. J. BRABAND JOINS BELMONT

Frank J. Braband, retired division mar-
shal of the Chicago Fire Department

PAR-METAL

32-62—49th STREET . . . LONG ISLAND CITY, N. Y.
Export Dept. 100 Varick St., N. Y. C.
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I has been _appointed fire marshal at Bel-
rmont Radio Corporation, Chicago, IIl.
* x %

' RMA PARTS GROUP ORGANIZED

 For consideration and action on prOb-
| lems of each of the major group of RMA
| parts manufacturers, sectional organiza-
| tion of ten parts groups has been com-
| pleted by chairman Ray F. Sparrow of
| the parts division.
The ten sections and their respective
| chairmen are:
Capacitor section, S. I. Cole, Aerovox
. Corporation, New Bedford, Mass.; Coil
. section, Monte Cohen, The F. W, Sickles
Co., Springfield, Mass.; Fixed Resistor
- section, D. S. W. Kelley, Allen-Bradley
Company, Milwaukee, Wis.; Instrument
. section, R. L. Triplett, Readrite Meter
" Works, Bluffton, Ohio; Socket section,
| Hugh H. Eby, Hugh H. Eby, Inc., Phila-
delphia, Pa.; Switch section, H. E. Os-
mun, Centralab, Milwaukee, Wis.;
Transformer section, George Blackburn,
Chicago Transformer Corp., Chicago, Ill.;
. Variable Condenser section, Wm. J. May,
- Radio Condenser Company, Camden,
- N. J.; Variable Resistor section, J. H.
Stackpole, Stackpole Carbon Company,
St. Marys, Pa., and Wire section, R. G.
Zender, Lenz Electric Manufacturing

Co., Chicago, Ill.
* *

ELECTRONIC COMPONENTS REMAIN
IN "B"" CLASSIFICATION

All electronic components now classified

as B items under CMP procedure are

being continued in such classifications de-

| spite the wide discussion of future CMP

changes, according to Ray C. Ellis of
WPB. '

Revision of the B list has been under

| consideration by WPB and the armed

services. There may be some changes in

B classification of a few end products,

| but none in electronic components. Mr.

Ellis also stated that no future radical

change in procedure would be made with-

out consultation with the industry, some

of whom would have been concerned over

| the published reports that the B list was

to be greatly reduced or possibly elim-

inated entirely.
* %

MAINTENANCE HANDBOOK

An 88-page book covering the mainte-
nance of motors and generators has been
released by the Ideal Commutator Dresser
Company, 1041 Park Avenue, Sycamore,
Illinois. No charge*’fog< copies.

*

COLE ON RMA EXECUTIVE GROUP

S. I. Cole, Aerovox president, elected to
RMA executive committee.

@ Military authorities doubt that the war will be won by
any secret super weapon. They count on fighting efficiency
developed out of many small things—advantages gained
from foresight and painstaking attention to detail.

For example, take the BD-72 portable military switch-
board developed at Connecticut, in cooperation with Signal
Corps engineers. It has many features we can’t tell you
about, but we can say that the BD-72 was designed to save
space, to get into operation faster, to stand a lot of rough
usage under fighting conditions. Small things? Not if its
small size permitted getting one more machine gun aboard
the truck. Not if it helps “get the message thru” even
seconds sooner. Small things sometimes loom large when
the job is to get the jump on the enemy.

All over America, the doom of the Axis is being made
more and more certain by giving the fighting men of the
United Nations better fighting tools. The birth of better
ways of doing things after the war, is an all-important
by-product of this effort. Connecticut Telephone & Electric is
an excellent source of ideas for developing your postwar
product or manufacturing methods, if they involve com-
munications, or the engineering and manufacture of
precision electrical devices.

CONNECTICUT TELEPHONE & ELECTRICDIVISION

MERIDEN, CONNECTICUT

For the second time within a year, the honor of the Army-Navy Production
Award bhas been conferred upon the men and women of this Division.

© 1943 Great American Industries, Inc., Meriden, Conn.
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FULL SIzZE

THE NO. 32150
THRU-BUSHING

Another exclusive Millen
"Designed for Application”
product. Efficient, compact,
easy to use and neat appear-
ing. Fits ¥4”" hole in chassis.
Held in place with a drop of
solder or a “nick” from a
crimping tool.

JAMES MILLEN
MAIN OFFICE AND 'FAcré-RY__..‘,f
MALDEN

MASSACHUSETTS

¥

THE INDUSTRY OFFERS ... ~—

(Continued from page 72)

ing to Navy specifications 17P4. Sizes
range as follows: 2, 4, 6, 8 10 and 12
contacts and are furnished with either a
shallow bracket for flush mounting, deep
bracket for recessed mounting or with
metal cap with or without cable clamps.
As both the plug and socket bodies are of
identical size, they are interchangeable
with either cap or bracket.

A new type of socket contact has been
developed. Four individual flexing sur-
faces make contact with each plug prong.
Due to the design, each segment makes
positive contact over practically its entire
surface providing increased contact arca
and smoother action. Projections on all
four sides of the socket contact lock it
into position when forced into the contact
pocket.

Both the plug and socket contacts are
mounted into recessed pockets. Barriers
surrounding the contacts are said to in-
crease the contact to contact and contact
to ground distance, thereby increasing
the voltage rating.

The socket contacts are of phosphor
bronze, silver plated. Plug contacts are
of brass, 14''x1/16" silverplated.

TWO-TERMINAL COMPACT
OIL CAPACITOR

The inverted screw mounting Aerovox
type 10 oil capacitor has been improved
with a double-terminal. Heretofore this
capacitor had a single insulated terminal
and grounded can, although when screw-
mounted on a metal chassis it could be
fully insulated by an insulating washer.

The new double-terminal feature means
that both terminal lugs are insulated
from the floating can and no insulating
washer is required. These capacitors,
made by Aerovox Corporation, New Bed-
ford, Mass., are said to be hermetically
sealed, accomplished by the use of the
new one-piece molded bakelite terminal
assembly. The capacitors, available on
high priorities only, are filled with either
hyvol vegetable oil or mineral oil, rated
up to 4.0 mfd at 600 v. d-c and to .5 mfd

at 1500 v. d-c. The can, similar in design

and dimensions to the usual inverted-
screw-mounting metal-can electrolytics, is
of aluminum or an approved substitute.

MELTING KETTLES

For electrical compound melting, Aeroil
Burner Company, West New York, N. J,,
have produced Heet-Master kettles.

They are equipped with a removeable
immersion tube heating unit. Temperature
control is available with an electro mag-
netic valve and thermostat with a range
of 150° to 550° F. A special draw-off
valve for filling of transformers, batteries,
condensers and other electrical equipment
is provided. This valve, controlled by
lever action outside and on top of the
Heet-Master, is poppet-actioned, non-drip,
and opens inside the kettle at the hottest
spot located over the working set back of
the kettle skids.

A hand-control rod or foot pedal can
be attached by extension arm for con-
venient operation. Four valve reducers
are furnished with the Heet-Master to
reduce the stream of melted compound to
34" 1", 38" and Y4" as desired. The
valve itself provides a 1" opening.

Kettles are available in three sizes, 5
10 and 25 gallons.

HALLICRAFTERS COMMUNICATIONS
UNIT SCR-299

The Signal Corps SCR-299 mobile radio
communications unit, developed by Signal
Corps technicians cooperating with civil-
ian engineers, and produced by Hallicraft-
ers, Inc., has recently seen action on many
fronts, according to data just released.

In the system will be found the familiar
HT-4 450-watt unit with the necessary
military changes. The complete mobile
unit also includes standard Signal Corps

94 © COMMUNICATIONS FOR AUGUST 1943
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BC-342 and BC-312 receivers and type
PE—95_ gasoline-driven generator.

_ During the landing of our large convoy
in Africa, the SCR-299 operated on five
networks, including circuits from Oran
to England, Casablanca, Gibraltar, Al-
giers and Accra.

* % %

DURAKOOL ADJUSTABLE
ELECTRONIC TIME RELAY

Adjustable electronic time relays, her-
metically sealed, have been developed by
Durakool, Inc, 1010 N. Main Street,
Elkhart, Indiana.

The principle of operation is electronic.
The load is carried by a quick-acting
Durakool mercury relay.

The only moving part is a fast operat-
ing steel encased plunger working in a
hydrogen pressure atmosphere displacing
the mercury and said to be capable of
millions of operations.

. Time setttings are continuously variable
within the range and may be adjusted to
precisely the required operating point.

Standard models cover time ranges
from .05 to 0.5, 0.10 to 10, and 1.0 to
100 seconds respectively. Special models
can be produced up to 5 minutes.

Contact capacities are available up to
75 amperes, either normally open or nor-
| cally closed.

* kX

DOUBLE ELECTRODE SPOT WELDER

Two types of a duplex jaw spot welder
have been recently introduced by the
Eisler Engineering Co., Newark, New
Jersey. They are resistance welding ma-
chines, designed for welding of light
gauge sheet and wire.

Each unit consists of two independent
small welding machines built together
with one transformer and a rheostat for
finer heat adjustment. It is available as a
welder equipped with rocker arm, and
with a vertical press arrangement. Both
are foot operated by means of two
treadles and chains and made in sizes
from ¥ to 3 kva. The transformer used
in both types has five secondary tap con-

(Continued on page 96)

v SYMBOLIZING

confinved EXCELLENCE
IN WAR PRODUCTION
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SPLI -CYCL!E

IN EVERY UNIT

When | you design or
build cry‘;tal-contro"efd
equipment, you stake your
reputaﬁonk on the mounted
crystal, made by someone

eise.

When you spetify a
CRL unit, made by a
well-equipped organiza-
tion which gives prece-
dence to long life and ac- _
curacy in )_lg_u! equipment,
you can sque your repu-
tation on th tesults. Speed
is'a pli, arecision the
must at CRL

Wirite for illustrated =]

!ilgeréture which shows why

| CkL can meet your de-

chart of crystal applica-
hon data. !

mands and which coptains
a
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-
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(Continued from page 95) ,
nections providing five different heat |
positions. ‘ |

The machines are built for single phase
a-c of 110, 220 or 440 volts, 25 to 40, |
50 and 60 cycles.

The welders are said to be especia_lly'
qualified for welding of radio tubes, in-
candescent lamps, intricate optical and |
jewelry parts, etc. |

| DRY-DISC RECEIVER

Rectifier units, for up to 1500 watts using
| dry-disc type of element and insulated
secondary winding, have been announced
| by McColpin Christie Corporation, 4920
| S. Figueroa Street, Los Angeles, Calif.
| Output control of the unit, known as
[ the M series Rectodyne, is adjustable by
| means of a tap changing switch operated
| by a knob on the front panel. In addition
to this, a dual voltage permits doubling
the d-c ampere capacity at half voltage
by means of a series-parallel switch.
Direct current voltages of 6, 12, 24, 32,
48, 64, 96, 128 and 144 volts are obtain-
able. |

Single phase and 3-phase models are |
available, and the 3-phase units can be
had with a filter for testing radio ap-
paratus.

In addition to the stationary model
illustrated, a portable model, mounted on
8" rubber-tired wheels and furnished with
a_handle, can also be obtained. The size
of the models is 13""x13"”x19".

RIVET GUN KIT

A rivet gun kit to aid field service and
repair men in heading up Cherry Blind
Rivets, is now available from Cherry
Rivet Company, 239 Winston Street, Los
Angeles, Calif. The G-10 hand gun is in-
cluded in the kit, which permits servicing
operations where air power is not avail-
able.

The principal feature of the kit is its

complete complement of pulling heads and
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AMINATIONS

for Output TRANSFORMERS
of Highest Permeability

Standerd stocks in & wide range of

sizes for Audio, Choke, Output and

Power Transformers. Write for dimen-
sion sheets.

permanent

AGNETS

ALNICO (Cast or Sintered)
COBALT-CHROME-TUNGSTEN

Cast, formed or stamped permanent

magnets for all purposes. Engineering

cooperation backed by 38 yeors ex-
perience in magnet making.

TOOLS » DIES » STAMPINGS
HEAT TREATING

Thomas & Skinner

Steel Products Co.
1113 E. 23rd St.

Indianapolis, Ind. {
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WHEN YOU CHANGE
YOUR ADDRESS

Be sure to notify the Subscription
Department of COMMUNICATIONS
&t 19 E. Forty-seventh St., New York 17,

N. Y., giving the old as well as the new
address, and do this at least four weeks
in advance. The Post Office Depart-
ment does not forward magazines unless
you pay additional postage, and we
cannot dupliicate copies mailea to the
old address. We ask your cooperation.
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other convenient accessories for the G-10
hand gun.

The kit also contains a right angle
adapter for use in inaccessible places that
cannot be reached through a straight pull
in line with the axis of gun head. Six

interchangeable pulling heads are also
included for sizes 14", 5/32" and 3/16"
standard diameter rivets, onc each for
countersunk and brazier type head in all
sizes.

The case measures 2314 'x7%4''x2 3/16".

Xk ok
HIGH SPEED CIRCUIT TESTER

An automatic high-speed mass production
tester, Rotobridge, has been produced by
Communications Measurements Labora-
tory, 116 Greenwich St, New York.
With the Rotobridge it is said to be
possible to attain Wheatstone bridge pre-
cision while testing circuits at a rate of
one circuit per second. Rotobridge de-
signers and manufacturers also have
available a model which permits testing
of multi-wire cable harnesses.

* % %

GOTHARD PILOT LIGHTS

A series of pilot lights for grounded pilot
light panels have been developed by
Gothard Manufacturing Company, 1300
N. Ninth Street, Springfield, Ill. Bulb
change is accomplished from the front of
the panel without disturbing body mount-
ing or wiring. The bulb automatically
comes out when the jewel holder is un-
screwed. Bayonet socket lamps (long or
round) may be used. It is well ventilated.
Available with either faceted or plain
jewels.

* %k
SHOCK-PROOF RELAYS
Small, compact general purpose relays,
said to be able to withstand shocks and
vibration, have been developed by Potter
and Brumfield Manufacturing Company,

Princeton, Indiana.
The relays, known as the SP series,

have a carefully balanced armature that

uyhen the Signal Corps moves its equipment up to advanced
posts both men and equipment take terrific punishment. Signal Corps
communications equipment rides in the rumbling tanks . . . crouches in
foxholes and behind shell-blasted tree-trunks . . . marches into the thick

of battle with the infantry. It’s got to be good!

CONSOLIDATED RADIO headphones are withstanding all the
unprecedented rigors of modern warfare. CONSOLIDATED RADIO is proud
to be manufacturing headphones that 2r® fighting side by side with

the invincible infantry.

Consolidated Radio’s Modern Mass
Production Methods Can Supply
Signal Corps and Other Headphone
Units in Quantities to Contractors

&

Electiereie ard e/%ay/)wf{'c Dercces

OLIDATED RADI

FPeodeecls Comfrary

~350 W. ERIE ST.,, CHICAGO, ILL.

L7 -
ONS

is said to operate equally well in any

(Continued on page 98)
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Remember Monarch Testing
and Calibrating Equipment

offers the solution to many a problem in the laboratory
and on the production lines. Our special measuring and
testing instruments, to accompany various units turned
out for military purposes, have won unqualified praise
for their complete accuracy and dependability. Consult
us also, if you have any problem in securing almost any
type of small machine parts.

MONARCH MFG. CO.

Chicago, Il

2014 N. Major Ave.
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THE INDUSTRY OFFERS...—

(Continued from page 97)

position. The unit construction of the

bakelite molded base and stationary con-
tact support eliminates the use of screws
and rivets. All steel parts are heavily
cadmium plated.

Moving contact springs are tinned or
silver plated. Available in both a-c and
d-c types. Will carry a non-induction
load of 5 amperes at 110 volts 60 cycles.
Average size 23g” long, 194" high,
1 1/12" wide. Special voltages available
on order.

25-KW REVOLVING ARMATURE
TYPE A-C GENERATOR

A 25-kw generator has been announced
by the Kato Engineering Company, Man-
kato, Minn. It is known as the model 55
and has a rated capacity of 25 kw at 80%
power factor, single phase, or 30 kw at
80% power factor, three phase. This unit
1s 38 17/32" long by 24%4" wide x 2534"
high and weighs approximately 1375 1bs.

The generator is of the revolving arma-
ture type, separately excited, six pole,
1200 rpm with damper windings.

Available in all standard voltages and
special voltages, either straight 110, 220
or 440 volts single phase or 115/230 or
220/440, four ring, single phase. Also
available for straight 110, 220 or 440,
three wire, three phase or 120/208, four
wire, three phase. Inherent voltage regu-
lation, approximately 10% between no
load and full load with 3% speed change.

Designed for direct attachment to en-
gine bell housing. Also available as an
independent generator with standard shaft
extension.

The standard exciter voltage is 125
volts. Exciter is of two pole laminated
inter-pole design. Can be furnished for
either direction rotation. All leads brought
out externally.

£ % %

ELECTRONIC DESK FOR
CATHODE-RAY PRODUCTION

To expedite cathode-ray tube production
Allen B. Du Mont Laboratories, Inc.,
Passaic, N. J., have developed an elec-
tronic desk. For routine production
checkup, these units are operated by girls,
but engineers too use them in checking
up the characteristics of new tubes and
experimental runs.

The electronic desk is a steel cabinet
in the form of a modified flat-top desk.
An inclined platform supports the cath-
ode-ray tubes which are plugged into
their respective receptacles at the rear.
Directly beneath the inclined platform or

=
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;helt 1S a4 batt ry of meters covering all
t}:qmre(l readings. Directly in front is

€ writing space, and beneath a drawer
for paper, forms, pencils and so on. OUn
either side of the writing space are more
meters. Where the desk drawers would
be there are switches and controls for
the power supply which forms part of
the test position and which provides all
required voltages for a wide array of
cathode-ray tube types.

The operator can check for brilliance,
focus, deflection, leakage resistance and
other characteristics.

PORTABLE METAL-COATING
(PLATING) PROCESS

A metal-coating process to expedite ap-
plication of the heavier silver coatings
now specified on many government proj-
ects, for bus bars, lugs and other parts
of electrical equlpment has been devel-
oped by Rapid Electroplating Process,
Inc., 1414 South Wabash Avenue, Chl-
cago, Illinois. It can also be used for
platmg, replatmg or touchmg up rust and
corrosion resistant coatings of other
metals, on production lines or in the field.
Available in silver, cadmium, tin, copper,
zinc, nickel and gold.

Plating current for small jobs can be
obtained from dry batteries, storage bat-
tery or any convenient source supplying
direct current at 3 to 6 volts.

Standard applicators are available in
three sizes. Special applicators can be
made to order to facilitate work in very
close quarters, or for special require-
ments on production lines.

The rapid plating rectifier can be con-
nected to any 110-120 volt, 50-60 cycle
ac circuit, and will supply current for
up to three applicators, or, operators.

VERTICAL, HIGH-SPEED, HOLLOW-
SHAFT SYNCHRONOUS MOTORS

A new line of vertical high-speed, hollow-
shaft synchronous motors has been an-
nounced by the motor division of Gen-
eral Electric. Furnished in ratings from
100 to 1000 hp, and in speeds from 514
to 1800 rpm, these motors are especially
desirable for pumping applications where
a large volume of fluid is handled, such
as in ordnance and synthetic rubber
plants.

For protection, these motors have a
dripproof enclosure. They are stream-
lined throughout.

The frames of these motors are of cast-
iron construction, which provides strength
to withstand the high-thrust loads often
encountered in pump applications.

The motors can be furnished with non-
reverse ratchets to prevent reversal of
pump rotation at shutdown or on start-
ing. They are also available in solid-
shaft construction.
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% Precious lives at stake —that was the
predominant thought in the minds of Claro-
stat engineers while developing this split-
winding power rheostat now used for a
vital fire-control function in our fighting
planes.

More specifically: 330° total rotation.
Two resistance sections of matched re-
sistance, equally disposed about a center
section of virtually zero ohmage. Smooth
transition from one section to another. Con-
trol must operate with very low torque and
yet with positive contact pressure regard-
less of extremes in temperature, vibration,
orientation.

This new control was produced in a few
days. despite a new mold. new rotor and
spring, three-winding strip. Todav it is
standard equipment. Typically a Clarostat
assignment — and solution.

CLAROSTAT MFG. C0., Inc. - 285-7 N 6m St, Braokiyn, ..

VWOA NEWS

(Continued from page 52)

deserved the most recognition, was
barely mentioned. He never became
president of the Association and
thereby acquired a brass marine clock.
He was never presented with a medal,
nor is he even a courtesy Life Mem-
ber. Yet in the spring of 1925 /e was
the Veteran Wireless Operators As-
sociation all by himself! And that
man was Pete Podell.

“Something happened to Pete that
spring. He struck upon the idea of an
association of old-time wireless men.
He was one himself. There were
many others and he felt that they
ought to get together and talk over old
times now and then. He contacted
Jimmie Maresca, another old time op-
erator, then chief engineer of Hugo
Gernsback’s station WRNY atop the
Hotel Roosevelt, New York City. The
two then came to see me, explaining
their idea, and asking me to join them.

“The idea seemed good to me, after
[ had been assured that nothing but
fraternalism and old-timer reunions
would be the basis of any meetings.
With this decided, two other potential
members were contacted. They were
Sam Schneider, who later became our
perpetual treasurer, and Gilson Wil-
lets, director of station WRNY.

“The first meeting of our proposed
association was held in the control
room of WRNY. Mr. Gernsback had
been told about the idea by his station
manager. He thought that it would
not be a bad idea to give us some pub-
ticity. Thus we were introduced to the
microphone and given fifteen minutes
of unrehearsed time on the air. Each
of us told about the desirability of old-
time wireless men keeping in touch
with each other. Apparently people
listened to that broadcast, and either
directly or indirectly wireless opera-
tors all over the city learned of the
plan. For when we held our second
meeting, about two weeks later, on
October 15, 1925, in the foyer of the
Hotel Roosevelt, over fifty men at-
tended. Incidentally, in our first
broadcast, Gilson Willets was the first
to speak. He thus holds the enviable
position of VWOA'’s first representa-
tive on the air.”

In continuing his recollections of
the earlier days, Bill Fitzpatrick re-
called that most stations then were on
top of hotels. Beside WRNY, there
was one on top of the Waldorf-Astoria
with E. N. Pickerill as manager. Atop
the Congress in Chicago, our late
brother Baskerville established the

(Continued on page 111)
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Vertical Antennas

On sea and land, Premax Metal An-
tennas maintain the necessary com-
munications between armed forces.

Available in special and standard
designs, complete with mountings. Get
our Special Bulletin.

Pemax fodich

DIVISION OF

CHISHOLM - RYDER CO.,

4303 Highland Avenue, Niagara Falls,

INC.

N. Y,

YEST METER

\ AT

THE TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO

e o8 e B,

*x BUY WAR BONDS ~
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TRANSMISSION LINES

(Continued from page 26)

pedance, hut can measure the standing
wave ratio, which is the ratio of maxi-
mum to minimum voltage (or current)
o ‘,iifferent points along the line.
Calling this ratio K, the factor for
multiplying normal loss is

K+ 1

2K

To illustrate the use of this factor,
let us consider a 1,000-watt transmitter
operating on 2 megacycles, using a
200-foot transmission line of the 78"
gas filled type, which has 70-ohms im-
pedance and a normal loss of 0.1 db
(23 watts). The engineer decides to
make adjustments to keep the loss
down to 0.13 db (30 watts). Then

013 R4 X*470°

0.10 140 R
Examining this equation, we see that
R may vary between 33 and 149 ohms,
or X may vary between — 54 and
+ 54 ohms. If both R and X vary
from normal values, the tolerances
are slightly smaller.

Solving for the standing wave ratio
K, a maximum value of 2.1 is found
permissible.

At ultra high frequencies, transmis-
sion line losses are much greater, and
correspondingly better adjustment of
the line load is justified.

There are several factors, other than
power loss, which determine a satisfac-
tory line load, and often another factor
requires much closer adjustment than
is required to minimize loss.

LOSS FACTOR

S—

Ollvd IAUYM ONIANVLS
v

Ql

°
Figure 3
loss factor (increase in loss over loss of
normally terminated line) as a function of
standing wave ratio (ratio of maximum to

minimum voltage or current along the line).
. A o

- v

“MAGIC!”

is their word for it

We damn well know it won’t win the war . . . but# if your boy is in
there pitching it’s encouraging to know the Hits of Broadway and
Main Street are delivered right to his foxhole.

How? With Presto Recordings and Playbacks. Whether he’s with
MacArthur, Eisenhower, Spaatz, or training on home grounds,
Presto Equipment is bringing him the latest from Home—music,
news, songs, entertainment . . . recorded while “live”’ and rebroad-
cast to him between battles. That goes for the Navy, too!

And when Presto Recordings and Playbacks are not dishing out
the “jive” they’re drilling in the facts of fighting—training troops,
broadcasting orders, recording operational data, and a lot of other
things we won’t talk about.

“Magic!” is the word the boys have for it. But to you it’s just plain -
Presto!...trade name of all that’s finest and bestin Sound Recording.

e
a, e

/“RECORDING CORP

. 4 . 5 T A 47'__ ’ L . d

In ‘Othér Cities, Phone . . ; ATLANTA, Juck, 4372 » BOSTON, Bel. 4510
CHICAGO, Har. 4240 » CLEVELAND, Me, 1565 ¢ DALLAS, 37093 « DENVER, |
Ch. 4277 » DETROIY, Univ. 1-0180 » HOLLYWOOD, Hil. 9133 « KANSAS
CITY, Vic. 4631. « MINNEAPOLIS, Aantic 4216 « MONTREAL, Mar. 6368 |
tg'xomo,-uug.ioaas, o PHILADELPHIA, Penny. 0542 ¢ ROCHESTER,

gore o s+ et e g s 1 s

. ' . 5548 o .SAN FRANCISCO, Sy. 8854 SEATTLE, Sen. 2560

L 202 WEST 55th ST, N. . WASHINGTON; D. . Shep. 4003—Disi. 1640 SO

World's Largest.Manufactu of Instanitaneous;Sound Recording Equipment ‘and Discs
e T o o e e L
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e
Can An

ENCINEER
Be A

Businessman ?

Let’s talk sense.

We're not going to insult your intelli-
gence or kid ourselves with a lot of
meaningless words. . . .

But . . .

Ifyou are businessman enough to realize,
apq want to capitalize on, the opportu-
nities that are now available to every

engineer who wants to take advantage
of them . .

Then, by investing a few hours of your
spare time a week, and a small portion
of your present income, you can start
gaining the advantage of CREI home
study. This is the advanced technical
study that will bring your kknowledge
up-to-date ., . . help you in your daily
work, and develop your ability to cope
with any technical radio problem.

In an industry that Is expanding as
rapidly as radio . . . CREI courses take
on new importance. CREI offers a
proven program for personal advance-
ment for the high calibre men that
radio looks to for its efficient operation
and progressive development.

One CREI student, a broadecast engi-
neer, recently wrote: “I found your
course sufficiently advanced for a col-
lege graduate, and of an engineering
nature.”

Now . . . if you're interested—

WRITE FOR OUR FREE BOOKLET

If you are a professional
radio engineer, Jlet us prove
the value of CREI study. To

help us intelligent] answer
ASE

your inguiry, PI E
STATE BRIEFLY YOUR
BACKGROUND OF EX.
PERIENCE, EDUCATION
AND  PRESENT POSI-
TION.

CArrTOL RAabpio
ENGINEERING INSTITUTE

Homg Studv Courses in Practical Radio
Engineering for Professional Self-Improvement

Dept. CO-8 3224 - . 16th Street, N.W.
WASHINGTON, D. C.

Contractors to the U. S. Signal Corps, U S. Nav
U. 8. Coast Guard - . . Producers of Wel‘l-Ti)"ai:gg
Radiomen for Industry

\
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INPUT ADMITTA
OF VACUUM TuU

NC
B E

(Continued from page 54)

Figure 1 shows the equivalent cir-
cuit and vector diagram of a vacuum
tube amplifier that is operating at a
frequency low enough to make the
transit time of the plate current clec-
trons unimportant. The load impe-
dance is a pure resistance. The load
voltage E,, the plate current I,, and
the equivalent grid voltage — pE, are
all in phase because the load impe-
dance is a resistance. The voltage E,,
across the grid and plate is the vector
ifference between the signal voltage
E. and the load voltage E,. In this
case E,, is equal to the algebraic sum
of E; and —E,. The voltage E,,
causes the current I, to flow, and I,

L]
Figure 4

If the load imped-
ance is assumed to
be a pure resistance
but frequency E, is
raised to such a high
value that the period
of Es is approximate-
ly. equal to the time
of flight of an elee-
tron through the
tube, we have the
equivalent circuit
and vector diagram
shown here.

leads Eg, by 90° because it is a charg-
ing current. Also, I, leads E, by 90°
and therefore there is no component
of I, in phase with E,. This means
that there is an infinite resistan:e
shunted across the grid and cathode,
and the conductance is zero.

Capacitive Reactance

If the load impedance has a com-
ponent that is a capacitive reactance,
the equivalent circuit and vector dia-
gram is shown in Figure 2. I, is
shown leading —pE, by the phase
angle 6, of the entire circuit. I, leads
E, by the phase angle 6, of the load

(Continued on page 108)
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CHICAGO 18, ILL.

JONES 500 SERIES
PLUGS AND SOCKETS

Designed for 5,000 volts and 25 amperes,
All sizes polarized to prevent incorrect
connections, no matter how many sizes used on
a single installation. Fulfill every electrical and
mechanical requirement. Easy to wire and in-
stantly accessible for inspection. Sizes: 2, 4, 6,
8, 10, and 12 contacts. Send for a copy of Bul-
letin 500 for complete information. Write today.

HOWARD B. JONES
2460 W. GEORGE STREET
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DUAL-CHANNEL RECEIVERS

bile ¢
call
char

at
catic
¢ t t
t
L would oby

|

C t &

! [ ach © This
[ could only be usec
. the tw channels are close
e ) ni

nable 1-f frequency.

Although, as previously stated, the

iginal purpose of the receiver was
the reduction of components for mo
bile use, it is expected that the method
outlined in the previous paragraph will
be put to use in the future expansion
of ti ohile system of the Fire De

~rtrment

AIRCRAFT MAINTENANCE

(Continued from page 69)

dissipation. The designer used the
oscillator-tube filament and resistor
scheme becatise one of two filaments
2 i fail than one f it

uch an oscillator failure would affect
het 1 1 PIVET

Investigate Before Redesigning
,

At one tim other a good id
for a design change will be conceived
cither through the analvtic way or be.
cause of nccessity to provide adequate
service to remedy an inherent defect.

Fhese ideas should not be neglected, |

because progress depends on good and
usable new developments. However
for the reason given and for the sake
of standardization, design changes
:hould not he made, without a com
plete investigation and consideration
as to the possible degradation of the
equipmerrt

TENTHS o Quicl 76

How Precision and Production speed
° d in making Armatures

mbine
are €0 and D.C. Motors i;m

for Eicor pynamotors

ICOR attains not only top SPEED . .. hut ACCURACY, as well .
doun to a feu “tenths” . .. in the production of perfect armatures
for the motors and dynamotors so urgently needed by the Armed Forces.
MEASURING AS IT GRINDS, the unit shown above grinds armature
shaft surfaces in minimum time to minute specifications. The operator
simply inserts the work . . . watches indicator needle unul it registers
at zero . . . then removes shaft.

In setting up for this type of grinding, a master shaft gauge is emploved
accurate to millionths of an inch! The indicating mechanism is

adjusted to zero reading on this gauge . .. and locked in position.
Measurable contact is maintained by tungsten carbide tips These points
make cor.tact in the lubricant . . . and last

indefinitely.

Keeping ahead in motor design and
manufacture is a constant aim here at Eicor.
If you have a problem involving rotary
electrical equipment, call or write us.

Our extensive engineering facilities are

at your service.

Ercor INn€. 150 w. Congress St., Chicago, U.S.A.

DYNAMOTORS ¢ D. C. MOTORS « POWER PLANTS CONVERTERS
Export: Ad Auriema, 89 Broad $1., New York, U. S. A. Cable: Auriema, New York
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Try the watch pocket, Buddy!
The little woman is sizzling.

If that little ring were some
hard-to-locate radio component,
we'd say, “Try HARVEY”,

Harvey Radio Company can
eliminate many of the production
delays caused by missing com-
ponents. Our staff is specially
trained in locating, purchasing,
and expediting deliveries of any
such parts that you may demand.
This almest instinctive ability to
find what you need has been de-
veloped by many years of associa-
tion with radio manufacturers
and sources of supply. Or we
may have a few of the materials
You are seeking on our shelves.

Next time your time’s
a-wasting call Harvey.

DI

103 WEST 43 ST. NEW YORK,N.v.

¥ ¥

VIBRATOR
SOCKET

AQHOT) OB-

Figure 3
The vibrator unit used with the two-station diving amplifier.

DIVING COMMUNICATION SYSTEM

(Continued from page 60)

formed steel case plated and painted to
resist corrosion. On the front of this
case is located the control panel on
which are the manual controls. The
amplifier itself is mounted on a chassis
of special design which is fastened to
the bakelite control panel. This panel,
in turn, is secured to the cabinet, mak-
ing the whole assembly splash-proof.

Connection to the two divers’ cables
is made through two receptacles along
the bottom of the rear of the amplifier
cabinet. These receptacles are of spe-
cial design to accommodate a standard
diving equipment plug. The plugs
are so polarized and connected as to
prevent the insertion of any plug in
the wrong receptacle. Caps for all
receptacles are provided for their pro-
tection when not in use.

The tender’s speaker unit is of the
direct radiator type. This is mounted
in the front panel. A protective screen
is provided for the front of the repro-
ducer to protect it against mechanical
damage.

Divers' Reproducers

The divers’ reproducers, which
mount in the diving helmets, consist
of small permanent magnet driver
units with a suitable mounting bracket
and protective grille. These speakers
have an impregnated fibre cone.

Amplifier Circuit

The amplifier consists essentially of
a resistance-capacitance coupled cir-

104 © COMMUNICATIONS FOR AUGUST 1943

cuit using one type 6J7 functioning as
a voltage amplifier. The second of
these stages is coupled to a 6F6 in
the output stage. The input is coupled
to the voice circuits through an input
transformer. The output is coupled
to the voice circuits by means of a
suitable output transformer.

6-Yolt D-C Power Supply

The power supply from which the
amplifier is designed to operate is a
6-volt d-c source. A vibrator type of
voltage converter is used to secure the
necessary plate voltage. This con-
verter is supplied as a unit mounted on
the chassis. Incorporated in this unit
is a self-driven vibrator, one 0Z4 or
6X5 rectifier, a transformer, and the
necessary filter chokes and condensers
to remove the high transient voltages
developed by the rapid switching of
the battery current by the vibrator.

Heater operation is obtained by con-
necting the vacuum tubes in a parallel
circuit. The power. supply is fused
and is controlled on the amplifier con-
trol panel by means of an on-off power
switch,

Confrol Circuits

Manually adjusted controls for this
system are located on the control
panel. These consist of one volume
control, two switches for controlling
the direction of transmission, and the
power switch. The volume control is

(Continued on page 108)
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HOW TO MAINTAIN
CAPACITORS

HE maintenance required on pow-

er-capacitor installations is so

small its importance is often
overlooked entirely. The first inspec-
tion of operating voltage and tempera-
ture should be made 8 to 24 hours after
energizing the capacitor bank. The
voltage of the system near the capaci-
tor location should be checked during
the first light-load period to ascertain
whether overvoltage is present. Any
changes in circuit connections, which
may increase voltage levels, warrant a
re-check of operating conditions. A
regular inspection should be made four
times a year or oftener, depending
upon the severity of operating condi-
tions, giving attention to operating
voltage, temperature, fuses, and pos-
sible mechanical damage. Capacitor
bushings and busbar supports, subject
to accumulation of dust or foreign
materials, should be cleaned periodical-
Iy, the intervals depending on the
severity of dust conditions.

Because of their extremely high in-
ternal resistance, capacitors may re-
tain a charge for days after they are
disconnected from the circuit, if no dis-
charge circuit is provided. Most power-
factor-improvement capacitor  units
have internal resistors connected di-
rectly between their terminals to auto-
matically discharge the capacitor. Sep-
arate discharge coils arc sometimes
used with large banks. However, be-
fore touching any terminal or bus con-
nection it is recommended that the cap-
acitor be disconnnected from the cir-
cuit and then discharged by short cir-
cuiting the terminals and at the same
time, temporarily grounding them to
the case or supporting rack. A T-
shaped conductor insulated by a stick
of wood, provides a convenient and
safe means of discharging a capacitor
unit.

For capacitors installed in industrial
plants, the National Electrical Code
requires that the discharge device re-
duce the residual charge to 50 volts or
less in one minute, whereas discharge
resistors in pole-type capacitors for
electric-service companies, not covered
by the Code, usually are designed to
discharge to 50 volts in five minutes.

Potential transformers may serve as
discharge devices, but, if connected
through fuses, the fuses must be capa-
ble of carrying the discharge current
without melting.

Capacitors supply reactive current
through the reactance of the circuit.
Thus the operating voltage at the point
of the capacitor installation is in-
creased. Therefore, capacitors are more

{C onitinued on page 107)

Before the Big Battle Is Won

WHEN our battle wagons sight the enemy—
victory depends largely on the fitness and accuracy
of every part used in the construction of these ships.

Included in the vital equipment are the gun-firing trans-
formers which provide the current of selected voltage
specified for the gun-firing job. Here the experienced
craftsmanship in transformer design and construction at
Jefferson Electric insures the unfaltering service demanded.
Built to withstand sea air and moisture, these transformers
ride the waves with the Navy.

Jefferson Electric products are playing an important
part in War activities; —Transformers for communication
systems,—for factory and airport lighting systems,— Bal-
lasts for fluorescent lamps,—Fuses for protecting electrical
equipment and systems on board ship and in plants
where combat equipment is made. JEFFERSON ELECTRIC
COMPANY, Bellwood (Suburb of Chicago), lll. Canadian
Factory: 60-64 Osler Avenue, West Toronto, Ontario.

| CJEFFERSON 4

—— ey

TRANSFORMERS
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CAPACITY
RANGE:
2.5 10
16 MMF

Improved
LOW LOSS

Align-Aire
Trimmer!

M eissner improved, low loss, low
drift, Align-Aire Trimmers are ideally
suited for operation under high humid-
ity...and in critical R.F. circuits...3200
degrees rotation.,.less than 1 mmf per
180 degrees!

Dissipation factor at 1000 ke: .0649,
.. Q-1570.. . dissipation factor at 10 me:
3.7%...insulation resistance : greaterthan
1500 megohms...breakdown over 350
volts, 60 cycles...700 volt AC breakdown
available on special order. Meissner

Align-Aires are encased in the newly de-
veloped Type 16444 Bakelite...compact
in size: %" in diameter by 144" long.

MT. CARMEL, ILLINOIS

“PRECISION.BUILT ELECTRONIC PRODUCTS"

CARRIER CURRENT TRANSMISSION

(Continued from page 74)

weaker. This is due to coupling and
shunt losses,

Gain of power into the distribution
system is possible by using tuned iso-
lating circuits. These consist of a cir-
cuit tuned to the transmitter frequency,
and inserted between the meter and
the house load, with the transmitter
output connected to the meter side of
the unit. Where two-wire service is
brought into the residence, only omne
coil is necessary. In three-wire sys-
tems, two tuned units are used.

Isolating Circuits

These isolating circuits prevent
losses caused by residence shunt load,
thus providing much greater output
into the distribution system. Due to
increased coupling, three-wire systems
afford a higher transfer of energy, as
well as reduced radiation.

Where isolating circuits are used,
the receiver will also have to be con-
nected to the meter side of the isolat-
ing units. Incidentally tests have in-
dicated that losses, due to the presence
of the electric meter, have been less
than is generally assumed.

When higher power transmitters
are used, the isolating units prevent
flickering of the residence lights.

Coupling Methods

In Figure 2, appear methods of coup-
ling a transmitter to the power line.
At (a), is a two-wire 115-volt service,
without isolating units. At (b), we
have a three-wire 115-230-volt service,
without isolating units. In (¢) and
(d), appear these two and three-wire
services, with isolating units. In the
two-wire service, it will be noticed
that only one capacitor is used in the
matching impedance, whereas in the

three-wire circuit, two capacitors are
used. These capacitors should be
preferably mica. Due to the low im-
pedance circuit, the voltage rating of
the condenser should be high enough
to tolerate the line voltage. The coils
in the isolating unit should have suf-
ficlent current carrying capacity to
carry the resident load. The reactance
of the unit at 60 cvcles should be low
(Continued on page 107)

HONE PLUG! |

Double Phone Plug |
(No. 24) features |
ribbed barrel for great-
er ease n handling.

Just one of the new
improved items in the
large ICA line of:—

@ Metal Cabinets, Chas-
sis, Panels @ Motal Stamp-
ings @ Plugs and Jacks
@ Completely Assembled
Screw Machine products
@ Hardware and essentials.

E Write for this
L 12-page Indus-

S ¢rial

Catalog!

T o

106 o

If you desire to save time and critical materials on fproduction of metal stampings
or other small parts, then the DI-ACRO System of *M

Dies” merits your consideration. It is based on the rapid and accurate production
of formed parts with DI-ACRO Shears, Brakes and Benders. All duplicated work
is accurate to .001°. These precision machines are adaptable to an endless variety
of work, and ideally suited for use by girl operators. For short runs your parts are
processed in a matter of hours instead of waiting weeks for dies.

Send for this Catalog ...“METAL DUPLICATING WITHOUT DIES”

It illustrates many stampings or parts made without dies, gives full
details on DI-ACRO machiites and shows how they may readily be
adapted for various applications. Request your copy now.

‘Metal Duplicating Without

SHEARS

BRAKES

322 EIGHTH AVENUE SOUTH
MINNEAPOLIS 15, MINNESOTA

BENDERS .
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CAFACITOR MAINTENANCE

(Continued from page 105)

likely to operate on overvoltage than
Ot}}er equipments which absorb or re-
quire current and cause a voltage drop
in the line.

Recognizing this factor, the voltage
rating and permissible operating over-
voltage of capacitors are higher than
those established for some other de-
vices, such as induction motors. Stand-
ards have bheen established to permit
10-per-cent overvoltage for short
periods on capacitors rated 2400 voits
and above, and to permit 15 per cent
temporary overvoltage for ratings of
230, 460, and 575 volts. Permissible
overvoltage, as an average over any
24-hour period, is 5 per cent for all
ratings. The average operating volt-
ages are subject to the limitation that
the maximum permissible operating
kva which may include harmonic kva,
must not exceed 135 per cent of the
kva rating,

[Information, Courtesy General Electric]

CARRIER CURRENT
- TRANSMISSION

(Continued from page 106)

enough so as not to cause noticeable
line voltage drop.

Receiver Conversion

Superheterodyne receivers were con-
verted to operate from approximately
100 kc to 200 kc, for these experi-
ments.

In Figure 2, (a¢) and (b), we have
two methods of coupling receivers to
the power line.

The Maryland Installation

A system for communications over
power lines using the 150 and 160 kc
ranges has been introduced in Mary-
land. A 150-kc transmitter in one
town, maintains contact with another
transmitter in another town over ten
miles of power line, providing reliable
two-way communication twenty-four
hours a day. Receivers are located in
nine other towns, covering an area of
100-square miles. Transmitters for the
other nine locations are now under
construction.

A-M Used

Throughout this system, a-m has
been used. For equipment with a
minimum of parts could be used, and
in addition, the use of a-m has proved
very satisfactory. This does not mean
that it isn’t possible to use f-m. It’s
adaptability has been considered.

* [To Be Continued]

WRITE FOR GENERAL
PRODUCTS CATALOG

867E

- .--\-"-.
e /

Pearl Harbor's first challenge was to American
Industry. In the answer to that challenge lay
the difference between victory and defeat. It
was found largely in increased efficiency. new
methods, new techniques. More bombers with
fewer man hours . . . More VIKING radio trans-
mitting parts per man and machine. The big
bouquet for this job goes to the production men.
the methods engineers. the works superin-
tendents, the foremen and those like them.

We are proud of such men in our organization.
They’ve given us new tube sockets, condensers,
and many other parts quickly the way they
were needed. Their new methods, and tech-
niques (not least among them the highly per-
fected art of large scale high speed Mycalex
fabrication) have enabled us to quadruple our
pre-Pearl Harbor production despite the con-
tribution of many of our male employees to the
services.

We're making more parts better, thanks to much
improved :production techniques. and we're
proud of the part we've been permitted to play
in answering civilization’s greatest challenge.
When the smoke of Victory has cleared Johnny
Doughboy. we’ll march back to new life, in
which such things as improved Johnson elec-
tronic equipment will contribute to the happier
world he so richly deserves.

JOHNSON

a édmoaj name in Radio

i
W

A

5

E

JOHNSON COMPANY
£A M I N N E S5 O T A
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INPUT ADMITTANCE
OF VACUUM TUBES

(Continued from page 102)

mmpedance. E,, is equal to the vector
difference between E, and E,. Also,
Eyp = E,—E, |180° —¢,. The cur-

rent I, will again lead E,, by 90°, but
it now has a component in phase with
E.. Therefore, the input conductance
will be some positive value,

Inductive Reactance

If the load impedance has a com-
ponent that is an inductive reactance,
we have the equivalent circuit and
vector diagram shown in Figure 3.
E, is shown leading I, by the phase
angle 6, of the load impedance, and
—uE, leads I, by the phase angle 6§, of
the entire circuit. The voltage E,, is
the vector difference between E, and
E,, ie.:
Of course I, leads E,, by 90° as usual,
but it now has a component that is
180° out of phase with E,. Therefore
the input conductance is negative.

Pure Resistance

Finally, if the load impedance is
again assumed to be a pure resistance,
but the frequency of E, is raised to
such a high value that the period of E,
is approximately equal to the time of
flight of an electron through the tube,
then we have the equivalent circuit
and vector diagram shown in Figure
4. When the frequency of E, is high,
the transit time of the electrons causes
the plate current I, and the load volt-
age E, to lag the equivalent voltage
—uE, by the angle §. The voltage

Ee = E, —E, |180° + 4, .

Eg is found in the usual manner, and
I, leads E,;, by 90°. The vector I,
is shown to have a component in phase
with E, and therefore the input con-
ductance is positive. The positive in-
put conductance that results from the
transit time of the electrons is an im-
portant factor in the design of high
frequency vacuum tubes.

In the foregoing discussion, the grid
current that results from positive grid
operation or stray capacities other
than the grid-plate capacity has been
disregarded.

Terman, F. E., Radio Engineering, McGraw
Hill Co.; pp. 231. o e EG

*Brainerd, J. G., Ultra High Frequency
Technigues, D. Van Nostrand Co., pp. 295.

3Everitt, W. L., Communication Egineering,
McGraw Hill Co., pp. 506.

DIVING AMPLIFIER

(Continued from page 104)

provided so as to obtain the correct
level at either the tender’s or the
divers’ reproducers. The two, two-
position switches, one for each diver,
provide means for transferring the
divers’ reproducers from input to out-
put and the tender’s reproducer from
output to input. These switches are
so connected that the normal, or un-
operated position provides speech
transmission from all connected divers
to the tender’s reproducer. The power
switch provides means for turning on
or off the power supply to the am-
plifier while it is still connected ready
for use. This must be turned to the
on position in order to apply the
proper operating voltages to the am-
plifier components.

SYNTHETIC
REVERBERATION

(Continued from page 62)

ring and sharp echoes, the middle high
frequencies are added using as long a
time of delay as possible. Another
condition such as being close to a pub-
lic speaker in a large auditorium is
obtained by adding a limited amount
of both low and high frequency rever-
berated energy.

Warble Tone Measurement

The response characteristic of the
unit cannot be conveniently measured
by a steady tone because of the stand-
ing waves due to reverberation. It
has been found necessary to measure
its characteristic by means of warble
tones similar to the method used in
measuring loud speakers and micro-
phones.

Extensive Use of Unit

At the present time, because of its
compactness and simplicity, broadcast-
ing and motion picture studios are
using a large number of these devices
to produce the effects of reverberation
so often heard.

* K *
BUY UNITED STATES

WAR SAVINGS STAMPS

AND BONDS FOR VICTORY

CRYSTALS by I L IPOWIEIR

Thousands of vital transmitting installations rely on the accuracy’ and
dependability of Hipower Precision Crystal units. With recently enlarged
facilities, Hipower is maintaining greatly increased production for all
important services. When essential demand begins to réturn to normal,
Hipower will be glad to help with your crystal needs. -

CRYSTAL CO.

Chicago
Factery—2035 Charleston Street, Chicago, Il

HIPOWER

Sales Division—205 W. Wacker Drive,

On the Alert!

Hundreds of trained inspectors
test all Sylvania Radio Tube pre- |
cision parts for quality through
every step of manufacture,

)

Radio
Division

SYLVANIA

ELECTRIC PRODUCTS, INC.
EMPORIUM, PA.

(Army-Navy B)

Sylvania
Lock-tn
Recelving
Tubes'

1012-1014 McGee St.

AND
ELECTRON/I

BURSTEIN-AP

Kansas City, Missouri

Recelving
Tubes
Regular
Style

CRYSTALS
EXCLUSIVELY

ORDERS SUBJECT TO PRIORITY
PETERSEN RADIO CO., Counqll Biqﬁs. lowa
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WHEN THE ORDER
COMES TO ADVANCE

.. It comes with the assurance of experience.

Thousands of Advance Relays have proved their
rugged reliability on the battlefronts.

ADVANCE MIDGET TYPE
CERAMIC INSULATED R.F. RELAY

This unit is a sturdy, compact double pole double
throw relay available for either A.C. or D. C. opera-
tion. Especially designed and widely used for aircraft,
marine and other mobile communication equipment,
it is only 23%” x 1%4" in base dimensions, and 11"
in height (minimum space required for mounting),

To safely handle R.F. power, high dielectric
ceramic Steatite insulation is used throughout and all
control terminals are adequately spaced. A third con-
tact assembly may be added to this unit, either single
pole, single throw or single pole-double throw. Pure
silver contacts afford ample carrying capacity for all
types of portable rigs. Coils are continuous duty
type. The unit may be mounted and operated in any
position. There is complete absence of “hum” or
“chatter’ on A.C. operated units,

OTHER ADVANCE RELAYS

are made for general circuit control applications. Each receives
individual adjustment and inspection. Orders given prompt
attention, and deliveries are on schedule. Write for deails.

S honce Feloys

ADVANCE ELECTRIC COMPANY

1260-1262 West Second Street » Los Angeles 26, California

\\\\\\\\\

ﬂlvro ALIGHT
TANK ~

<4
GO SOME /4,000
INDIVIDUAL PIECES
THAT MUST BE |
MACHINED , SUB~
HRSSEMBLED AND
ASSEMBLED,

WERE SAVED BY ;
REDUCING THE COPPER -
CONTENT OF (¢ ﬁRf/?/ﬂGE

BRASS rRoM 7075 70~
685%

AP DRI

HE ODDS ARE
AGA//vsr Em ./

THE US. ALONE W/LL |
= BE OUTPRODUCING
THE AXIS TWO 70 ONE,;
W/TH /7S ALLrES,
THREE 7O ONE /

4 f A‘/ﬂ((/ @

..... - Ralit

DIALCO PILOT LIGHT ASSEMBLIES ARE DOING

A VITAL WAR JOB IN THOUSANDS OF PLANES,

TANKS, GUNS, SHIPS . . . IN ELECTRONIC, RADIO,
AND ELECTRICAL APPARATUS!

For sanc-fine deliverces, depend on DIALCO!
White fox NEW 24-PAGE CATALOGUE- 72070 /

MANUFACTURERS OF THE MOST EXTENSIVE LINE
OF WARNING & SIGNAL PILOT LIGHT ASSEMBLIES

Dlﬂl LIGHT CO. OF AMERICA, Inc.

90 WEST STREET « NEW YORK (6), N.Y.
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“AIRCRAFT PRovLCTS (0

ENGINEERS, DESIGNERS and
MANUFACTURERS OF COMMUNICATIONS
to THE AIRCRAFT INDUSTRY

.

aircraft industry . . .

"+ *—An organization pledged by experience
to serve the needs of communications in the
not as manufacturers of
the comp/éfe units, but as specialists in the
production of major components and acces-
sories to make complete installations in accord-

ance with Army and Navy specifications.

SERVING THE NEEDS OF THE ARMED FORCES 100%

“AIRCRAFT PRODUCTS (0

OFFICE AND FACTORY: 3506 EAST PONTIAC STREET
FORT WAYNE, INDIANA

WATER un

TRANSMITTING ¢n

AMPEREX ELECTIR

79 WASHINGTON STREE
Export Division: 100 Varick{Stre

| |UEL%§

RECTIFYING TUBES

NIC PRODUCTS, Inc.

BROOKLYN, NEW YORK
ew York, U.S. A, Cobles: "ARLAB"

WARTIME TRANSMITTER INSTALLATION

undesirable values at the sideband fre-
quencies.

Non-directional Operation

For daytime non-directional opera-
tion the West tower is used. During
this period the unused elements are
open-circuited, tuning inductors for
the West element are changed, the T
network at the input to the system is
removed, and the pickup monitor
which operates the carrier-off relay
for the transmitter (a protective de-
vice) 1s changed from the common
point to the West tower. All this is
accomplished by relays operated by a
single push button located at the trans-
mitter building.

L Networks Used

The tuning system has been compli-
cated somewhat by an attempt to pro-
vide a control of the current ampli-
tude for each element, that is as in-
dependent as practicable, from other
controls. For each element an L net-
work has been provided with one in-
ductor, motor operated. Independent
control of relative phase relationships
is provided by a 90° T network for

110 e

(Continued from page 48)

each element, located at the West ele-
ment turning house. Each of these
networks is motor driven. The remote-
operated motor controls, with controls
and position indicators both in the
transmitter house and the West ele-
ment coupling house, vary the posi-
tions of the taps and the current
amplitudes.

Power in East Element

The power in the East Center ele-
ment flows in a reverse direction, for

°
Figure 15

Placement of ele-
ments for directional
array. The distance
between East and
West towers is 852
feet, and between
East Center and
West Center is 302
feet.
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CENTER,

which provision has been made in the
circuit arrangement.

Credits

Howard E. Condella of the staff
mounted all the tuning house equip-
ment. Two of the staff who partici-
pated in the new transmitter project
are now in the armed services. They
are John Cherpak, CRM, USNR and
Thomas A. Price RM2C, USN.
Wrathall & McNary were .the consult-
ing engineers,

N (TRUE)

66.9° TRUE
,’.OEAST

%2859 TRUE
2o EAST CENTER

.

e "REEERENCE POINT

AT
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war
Plants,

ONAN GASOLINE DRIVEN ELECTRIC PLANTS
provide electricity in locations where it is not
otherwise available, and for emergency and stand-
by service for all communications work.

Thousands of these reliable, sturdy plants are do-
ing a winning job on all the fighting fronts by
providing electricity for communication and other
vital war tasks. Ratings from 350 to 35,000 watts.
A.C. 50 to 800 cycles, 110 to 660 volts. D.C. 6 to
4000 volts. Also dual
A.C. and D.C. output
models. Air or water
cooled.

Details gladly furnished
on your present or post-
need for

D.W. ONAN & SONS

k 1259 ROYALSTON AVENUE - MINNEAPOLIS, MINN. /

size order.
Electric

907-909 Penn Ave.

"Quartz
Crystals

Frequency Control

and

Special Applications

are

Accurate, and

Dependable

We are equipped to handle any type or

May we quote you on your |

future requirements? Immediate delivery.

R9 Crystal Company, Inc.

Pittsburgh, Penna.

BOOK TALK

(Continued from page 80)

about 1,500 footnote references to pub-
lished manuscripts throughout this
volume.

This book is a must for every engi-
neer and communications executive.

PRIMER ON RADIO

Prepared by Electronics Dept., General
Electric . . . 68 pp . Bridgeport,
Connecticut: General Electric Co. . . .
$.25

This book 1s the outgrowth of a
training course in radio, prepared for
those in nontechnical positions. The
scope of the material is broad, with
mathematical and fundamental theory
held to a minimum. It is an interest-
ing presentation for the beginner who
is interested in learning about the
fundamentals of radio.

TELEVISION MANUAL

By F. J. Camm . . . 224 pp. . . .
New York: Chemical Publishing Com-
pany . . . $2.50.

Another fundamental book, covering,
however, the subject in a semi-techni-

cal British style. The material is pre-
sented in a review form in a rather
simple manner.

As a reference book for the primary
science library, this book can be recom-
mended. However, in view of the rather
broad treatment of the subject, engi-
neers and professionals will find little
new of interest to them.

The dictionary of television terms,
which is a feature of this manual, is
also- quite primary in its coverage,
serving to give a rather popular ex-
planation of the various topics.

THREE-CHANNEL AMPLIFIER

(Continued from page 29)

free of hum. The amplifier should not
be used in low-level applications, be-
cause of the possibility of inductive
pickup in L. and the associated trans-
formers. This unit has been used suc-
cessfully when connected to a source,
between minus 10 db and plus 8 db.

Precautions

Precautions should also be taken to
avoid capacity or electrostatic coupling
between high-level output circuits and
the input to the amplifier. The greatly
increased gain possible at the high
frequencies makes this warning nec-
essary.
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VWOA NEWS

(Continued from page 100)

first radio-communication system be-
tween Chicago and New York, Bill
recalled. He then mentioned the New
Orleans coast station on the roof of
the Grunwald (now the Roosevelt)
hotel where Arthur A. Isbell was once
manager. The exclusive Plaza Hotel
had a station too, with E. E. Bucher
in charge.

Speakers on First Program

Bill’s notes of the speakers of that
evening of Oct. 15, 1925, are of in-
terest. Present were . . . J. R. Pop-
pele, now chief engineer of Mutual
Broadcasting and station WOR; L. J.
Michaels, now a lieutenant of the New
York Police; J. A. Bossen, now traf-
fic manager of Mackay Radio; Fred
Klingenschmitt, who was elected vice
president and later master of cere-
monies of the first cruise; Frank Orth,
now with Columbia Broadcasting;
Aaron Barbalate, with RCA Com-
munications; Ben Lazarus; Henry
Horneij; F. F. Webb, in whose offices
the play of J. F. J. Maher for
VWOA’s second broadcast was well
rehearsed ; George McEwan of the old
SV station; Axel Berg, now in gov- .
ernment service, and R. W. Young.
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GOULD
MOODY

CAN GIVE YOU THE
RECORDING BLANKS
YOU REQUIRE

GLASS BASE
INSTANTANEOUS
RECORDING
BLANKS

Don't delay ordering your “‘Black Seal” Record-
ing Blanks because of priorities. An AA-2X rating
is automatically available to all broadcasting
stations, recording studios and schools.

“No better instantaneous recording blank was
ever made,” say engineers in major broadcast.
ing stations from coast-to-coast of the new
Gould-Moody “Black Seal” Glass Base instan-
taneous Recording Blanks.

Enclosing your priority rating when ordering
will expedite deliveries.

THE GOULD-MOODY
COMPANY

RECORDING BLANK DIVISION
395 BROADWAY « NEW YORK 13, N.Y.
]
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Agency—TURNER ADV. AGENCY
PETERSEN RADIO CO.......... "
PIONEER GEN-E-MOTOR

Agency—BURTON BROWNE, ADVERTISING
PREMAX PRODUCTS DIVISION OF

CHISHOLM-RYDER CO. ]

Agency—NORTON ADV. SERVICE
PRESTO RECORDING CORP... ..,

Agency—FuLLER & SMITH & Ross, Inc.

R-9 CRYSTAL CO., INC
RADELL CORP. ....,............ 98

Agency—BURTON BROWNE, ADVERTISING

RADIO RECEPTOR CO., INC...... 27

Agency—SHAPPE-WILKES, INC.

ROGERS RADIO TUBES LTD
Agency—Locke, Jornson & Co., L1p.

SPRAGUE SPECIALTIES CO
Agency—TrE Harry P, Bringe Co.

STANDARD TRANSFORMER CORP. 75
Agency—BUrRNET-KUEN Apv. Co.

STEWART STAMPING CO

Agency—Tubpor Apv. AGENCY

SYLVANIA ELECTRIC PRODUCTS,
INC.

Agency—ArTHUR KUDNER. INC.

TERMINAL RADIO CORP

Agency—Norris L. BULL ADVERTISING
THOMAS & SKINNER STEEL
PRODUCTS CO.

Agency—CHuas. J. PErTINGER CoO., INC
TRIPLETT ELEC. INSTRUMENT CO.
Agency—WESTERN Apv. AGENCY, INC
U. S. TREASURY DEPT.
UNITED TRANSFORMER CO

gency—SuarpE-WILKES, INC.

UNIVERSAL MICROPHONE CO.,

LTD.
Agency—RaLpr L. POWER AGENCY

WESTINGHOUSE ELECTRIC &

MFG. CO.
Agency—FULLER & SMITH & Ross, Inc.

WILCOX ELECTRIC CO
Agency—R. J. Por1s-CALKINS & HoLDEN
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()Nl-: ofr the funda-
mental measurements  in o every
branch of electrical engineering is
that of impedance, now more impor-
tant than ever because of the rigid speci-
fications to be met in the production of
war malterial.

In circuits with lumped constants the accepted means of
impedance measurement is comparison by a null method, using
an a-c adaptation of the Wheatstone bridge. Impedance bridges
have been a General Radio specialty for nearly 25 years. A pro-
gram of continuous research into methods, circuits, and circuit
components has led to increasingly better designs and more useful
instruments. For measuring both the reactive and resistive com-
ponents of impedance at all the important frequencies between
60 cycles and 00 megacycles, there is a General Radio bridge

to do the job. S . ,
Measuring insulation resistance

Because all our facilities are devoted to war projects, these jarvvEL " 4 on generator.
o . ' o il
impedance bridges are at present available only for war work.

GENERAL RADIO COMPANY ¢ Gaithidee 29, Mags.

‘ . , NEW YORK - LOS ANGELES
. . ) . Capacitance test bridge measuring . .

Radio frequency bridge in broadcasting station. transformer bushings. Capacitance bridge and oil cell.

S

[
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@ w FRANKLIN MANUFACTURING CORP.

175 VARICK STREET,  NEW YORK 14, N. Y.
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